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EXECTITIVE SI]MMARY

The2007 Annual Hydrogeologic Update for the Lisbon Valley Mine is required by the GWQD Permit and
the ROD. The report provides cumulative water quality data for monitoring wells and water supply wells,
dewatering data for each point of withdrawal, construction as-built diagrams for newly installed wells,
cumulative water level data for all wells, a current potentiometric surface map for the Burro Canyon
aquifer, and updated modeling results evaluating the potential for pit lake development and predicted water
chemistry after mining. The modeling results are based on the current mine plan (as of December 31,
2007).

Two pumping wells were drilled during 2007 and one monitoring well, one piezometer, and one open
boring were abandoned, in accordance with R6554-12. Water was pumped from six water supply wells to
dewater the Centennial and Sentinel Pits and to provide process water. The rate of dewatering of the
Centennial Pit increase d in 2007 from the previous year, becaus e of a 38%o increase in pumping from PW-
3. Overall water pumping increased 18% from 2006 to 2007 across the site, although the annual average
pumping rate (282 gpm) represented only 17%o of the 1,650 gpm water rights for the project. Water supply
well PW-5 went dry n2007, and a smallerpump was set in PW-6 to accommodate lower flow rates. Other
well activities in 2007 included the repair of damaged casing in water well PW-3, investigation of well
PW-4, and rebuilding of the pump in PW-7.

The hydrogeologic data collected in 2007 supports the approach and conclusions of previous modeling of
flow and chemishy of the open pits after mining . For 2007 , no changes were necessary to the 2005-2006
updated models of groundwater flow and chemistry in the Sentinel and GTO mine pits, surrounding
shallow aquifer, and underlying deep aquifer. LVMC modified the mine plan in 2007 to expand the
Centennial Pit from 116 to 152 acres, and the hydrologic model was updated accordingly. As of December
2007, no other changes to the mine plan had been formalized, and the mine was in full operation.

The Sentinel Pit model indicates that water quality in the N-aquifer below the pit is expected to improve for
the first 7l years after mining. Thereafter, water quallty is expected to decrease nominally, with a finat
increase steady-state TDS concentration of 6%o (compared to 7%o in the 1998 model). The current model's
prediction of better quality in the N-aquifer than in the previous model occurs as a result of a slightly larger
surface area that collects and delivers relatively good quality runoff to the Sentinel Pit.

The Centennial Pit model indicates that water quality in the N-aquifer below the pit is expected to improve
for the first 124 years after mining. Thereafter, water quality is expected to decrease nominally, with a
final increase steady-state TDS concentration of 6%o. The predicted final steady-state TDS is to 724 mglL
compared to7l7 mg/L in the 2005 model and 718 mglL inthe 1998 model.

The GTO Pit model indicates that water quality in the N-aquifer below the GTO Pit is expected to improve
for the fust 98 years after mining (compared to 110 years in the 1998 model [ABC, 1998a]). Thereafter,
water quality is expected to decrease nominally, with a final increase steady-state TDS concentration of 2Yo
(compared to 3%o in the previous model). The differences between the models results from the slightly
higher static water level and an increase in the areal extent of the Burro Canyon aquifer near the GTO Pit.
Although the increase in N-aquifer water quality is predicted to occur 12 years earlier, the simulated final
water quality is better than previously predicted.

None of the predicted shanges to the N-aquifer TDS load exceed, or even approach, the preliminary
Ground Water Protection Levels for the N-aquifer. Water quality in the Burro Canyon aquifer is not
affected by the mine pits, because immediately aftsr mining, the water flowing from the pits to the aquifer
is better qualrty than currently exists, while in later years, groundwater flows from the aquifer to the pits.

4124F.080331 WhetsbneAssoclaEslI
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1. INTRODUCTION

The Lisbon Valley Mine is an open-pit copper mine with heap leach facility and solvent extraction/
electrowinning (SX/EW) plant located 18 miles southeast of La Sal Utah, in San Juan County. The
property includes 1,103 acres of federal (547 acres), state (273 acres), and privately owned (256 acres)
land. The mine is owned and operated by Lisbon Valley Mining Co, LLC (LVMC). LVMC is managed by
Summo USA, a subsidiary of Constellation Copper Corporation.

1.1 Mine Activities

Permitted mine facilities include an office complex, laboratory, reverse osmosis (RO) plant, warehouse,
four open pits, ore crushing facilities, conveyors, heap leach pad, solution processing S)VEW plant,
solution ponds, and stormwater and sedimentation ponds. The locations of existing mine facilities and
planned development are shown in Figure 1 . The mine permits were approved in 7997 , construction began
in2004, and mining began in August 2005.

Mining in 2007 was conducted in three pits: the Sentinel West, Centennial, and GTO pits. A total of
5,260,200 tons of ore were mined from these three pits along with 9,133,840 tons of waste and 268,520
tons of topsoil for a total of 14,622,560 tons of material removed. The Sentinel West Pit accounted for
1,988,170 tons of ore and 987,530 tons of waste. The Centennial Pit accounted for 3,238,850 tons of ore
and 5,899,990 tons of waste and the GTO Pit accounted for 33,170 tons of ore and L,977,990 tons of waste.
The 14,394,040 tons of waste rock were hauled to Waste Dump C (7 4%) and Waste prrmp B (26%), while
268,520 tons of topsoil were stockpiled or used in the reclamation of waste dump C.

A 25-foot high second lift of ore was placed on the Phase I Leach Pad and a small portion of Phase 2
Leach Pad. Ore was stacked on Phase 3 Leach Pad to a height of 25 feet on two of the 5 cells. Land
disturbance included vegetation grubbing, grading and construction for the haul road to Waste Dump B
situated between the Centennial and GTO deposits.

1.2 Purpose and Scope of the Annual Update Report

Environmental permitting analyses for the project identified features of the hydrogeologic system that
controlled groundwater flow and minimized environmental impacts to groundwater from mining. A
detailed evaluation of the hydrogeologic system was conducted from 1994 to 1996, with significant
additional information gathering and analysis in 1997 . The evaluation concluded that:

The hydrogeology of the local flow system within Lisbon Valley is dominated by
vertical heads between the shallow (Burro Canyon) aquifer and the deeper
(Navajo/Entrada) aquifer. Geologic structure prevents the horizontal flow of
ground water over significant distances within the Burro Canyon aquifer which
consists of largely unconnected zones of water ponded on top of the Morrison
Forrnation. These pockets of water are generally 100-300 feet below ground
surface with average saturated thicknesses of around 40 feet. This water infiltrates
along localized faults or high angle fractures and reaches the Navajo aquifer at
considerable depth (800-1000 feet)." IUDEQ, 1997]

The documents and permits that are based on the hydrogeologic evaluation include:

o The Draft Environmental Impact Statement (DEIS) published by the US Bureau of Land
Management (BLM) in May 1996.

o The Ground Water Quality Discharge Permit (GWQD Permit) issued by the Utah Department of
Environmental Quality (UDEO on January 16,1997

4124F.080331 Whetsbnet4ssociabtaI
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o The Final Environmental Impact Statement (FEIS) published by BLM in February 1997.

o The Record of Decision (ROD) issued by BLM on March 26,1997

o The 1998 decision by the Interior Board of Land Appeals (IBLA) in support of the ROD.

Both the GWQD Permit and the ROD require that an Annual Hydrogeologic Update Report be prepared
using all newly acquired data to confrm or modiff previous conclusions about the hydrogeologic systern.

The GWQD Permit states:

The permittee will complete an annual update of the Lisbon Valley Hydrogeologic
System Evaluation submitted as part of the ground water permit application. The
purpose of the annual evaluation is to update and refine the original evaluation
based on data obtained from the construction, testing and operation of de-watering
and water supply wells. The evaluation will address whether or not pit lakes will
form following mining in any of the mining pits and whether or not ground water
quality in the Navajo/Entrada aquifer will be impacted by mining activities or by
post closure conditions. The evaluation will help determine whether or not the
permit will be expanded during the second permit term to include additional
compliance monitoring wells in the Navajo/Entrada aquifer down gradient of the
mine pits. In addition to updating the original evaluation each annual report will
include:

a. The evaluation will contain summarized dewatering data for each point
of withdrawal.

b. An annual water quality report with at least 1 complete water quality
analysis from each active point of ground water withdrawal.

c. A well construction As-Built report for all wells constructed in the
year.

d. A Potentiometric Map illustrating the ground water elevation of the
uppermost aquifers beneath the mining facilities. The map must be
superimposed on a topographic base map of at least l:2400 (1":200')
or other scale approved by the Executive Secretary and must be
inclusive of the entire mining and processing site. Known contours
must be distinguished from suspected or inferred contours. Other
pertinent geologic, hydrologic, or man made features, including wells,
must be displayed.

The ROD states:

During the life of mining operations, Summo will annually re-evaluate the
modeled output of the current "Vertical Model" (Adrian Brown Consultants,
1996). This annual re-evaluation will be based on comparison of modeled output
with cumulative water qualrty data obtained from dewatering, supply, and
compliance wells as required by the IJDWQ/GWQPD, and on cumulative
hydrologic data obtained during.the operational and closure phases. The first
report will be due on January 30* of the year following the initiation of mining,
and on that date in each succeeding year. The annual report will address:

o Potential for pit lake development following cessation of mining,

o Predicted pit lake water chemistry

4124F.080331 WhetstoneAssociahs I
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Lisbon Valley Mine - 2007 Annual Hydrogeologic Evaluation Update

o Potential for adverse impact to the Entrada,/Navajo aquifer.

o This report will also include the cumulative set of water data collected up
to that point.

The purpose of the 2006 Annual Update of the Lisbon Valley Hydrogeologic System Evaluation is to fulfrll
the requirements of the GWQD Permit and ROD, to summarize the new data collected during well drilling,
permeability testing, and sampling, and to provide recommendations for aquifer dewatering and
monitoring.

4124F.080331 WhetstoneAssociaEs I
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2. BACKGROUND HYDROGEOLOGY

Groundwater at the Lisbon Valley Mine primarily occurs in two aquifers, the Burro Canyon aquifer (or D-
aquifer) which occurs at depths of less than 500 feet and the Navajo aquifer (or N-aquifer) which occurs
below about 850 feet. These two aquifer systems are separated by several hundred feet of low-permeability
interbedded shale, siltstone, and silty sandstone (Morrison Formation and Summerville Formation) as
shown in Figure 2. An unsaturated zone exists between the upper and lower aquifers, and water levels
indicate that strong downward vertical gradients exist.

Al luv lum ond Col luv ium

Moncos Shole

Dokoto Sondstone

Burro Conyon Formot ion

Morrison Formotion
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Novo jo  Sonds tone

Koyento Formotion

Wingo te  Sonds tone
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Figure 2. Stratigraphic Column Showing Burro Canyon Aquifer and N-aquifer

2.1 Burro Canyon Aquifer

The Burro Canyon aquifer is comprised of high-permeability sandstone of the lower unit (Bed 15) of the
Burro Canyon Formation coupled in places with 10-30 feet of moderately high permeability material in the
upper Brushy Basin member of the Morrison Formation. This zone is referred to as the Burro Canyon
aquifer, where saturated, or as Bed 15, where unsaturated. The Burro Canyon aquifer, where present,
ranges in thickness from 10-180 feet. In the vicinity of the Lisbon Valley Mine, the Burro Canyon aquifer

4124F.080331 Whe6toneAssociates II



I
Lisbon Valley Mine - 2007 Annual Hydrogeologic Evaluation Update

I
I
t
I
I
I
I
I
I
I
I

is perched above the low-permeability Morrison Fonnation, which forms a leaky barrier to vertical
downward flow.

The lateral extent of the Burro Canyon aquifer is controlled by the subsurface topography of the Morrison
Fonnation, whose structural contours define the occurrence of the Burro Canyon aquifer. The aquifer is
limited to a small (less than 350-acre) region in the central valley floor near the Sentinel and Centennial
Pits, where it is bounded to the south by the main Lisbon Valley Fault. The aquifer is bounded to the north
by faults which raise the Burro Canyon aquifer above the static water level in the valley floor and serve as
conduits to drain water from that area. The water level elevation in the upper aquifer is approximately
6,250 feet above mean sea level (amsl) at the Sentinel Pit and 6,180 ft amsl at the Centennial Pit. A large
area of older, unsaturated, dipping strata separates the Burro Canyon aquifer at the GTO Pit from the Burro
Canyon aquifer at the Sentinel and Centannial pits. Near the GTO pit, the Burro Canyon aquifer is limited
to about 206 acres and occurs in a synclinal fold that creates a basin on top of the Morrison Forrration. The
static water level in the Burro Canyon aquifer near the GTO Pit is 6,769 ft amsl.

Water qualrty in the Burro Canyon aquifer is poor, and has been classified as Class III by the State of Utah
(UDEQ, 1998) because it naturally exceeds Utah Ground Water Quality Standards (R317-6-2) for uranium,
gross alpha, and gross beta particle activity.

2.2 N-Aquifer

The N-aquifer consists of moderate to low-permeability sandstones and siltstones of the Entrada, Navajo,
Kayenta, and Wingate formations, which generally behave as one hydrostratigraphic unit (Avery, 1986).
Because the Navajo is the most permeable of those formations, references to the "deep aquifer" in Lisbon
Valley generally refer to the saturated Navajo Formation.

In the project area, faulting has limited the areal extent and the hydraulic connection of the Navajo
Formation (N-aquifer). The Lisbon Valley Fault strikes N40'W and dips 30 to 55 degrees to the northeast.
In addition, the Lisbon Valley Fault splays into numerous "horsetail" faults to the south. These faults have
significant vertical displacement and juxtapose permeable units against relatively impermeable units. This
juxtaposition, along with gouge material along the fault surfaces, causes the fault zones to behave as
barriers to groundwater flow. As a result, there is substantial compartmerftalization of the N-aquifer.

Due to fault offsets and the shallow dip of these faults (45o), there are large areas adjacent to the proposed
pits where the Navajo Formation does not exist. This area includes the western/southwestern half of the
Centennial Pit, and the entire GTO Pit. Southeast of the GTO Pit, the strata dip at approximately 15
degrees toward the axis of a syncline, north of the Lisbon Valley Fault. The closest occurrence of the
Navajo Formation to the GTO Pit is projected to be about 1,000 feet east of the pit at a depth of 1,500 feet
below ground surface. The N-aquifer near the GTO Pit and to the southeast ("down-valley") does not
appear to be in hydraulic communication with the N-aquifer near the Sentinel and Centennial pits, based on
head differences between the locations (ABC, 1998a) and the lack of geologic continuity.

2.3 Other Water-Bearing Zones

Three other water-bearing zones (aquifers and aquicludes) have been identified on site:

. The Hermosa Group aquiclude, which occurs in Little Valley, a hydrogeologically-isolate d area
west of the Lisbon Valley Fault;

. An alluvial aquiclude, which consists of a small area of thin, variably-saturated, low-hydraulic
conductivity alluvium located south of the proposed Sentinel Pit; and

. Water-bearing fractures that occur extensively in the valley and are generally aligned en echelon
northwest-southeast. Well PW-2 is completed in a fracture in the Morrison Formation, and has a

4124F.080331 WhetstoneAssociates I
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geochemical signature distinct from the adjacent Burro Canyon aquifer. Water in Morrison
Formation fractures is of generally better quality than Burro Canyon groundwater, but would also
be classified as Class III water according to Utah Ground Water Quality Standards (R317-6-2).

2.4 Flow Direction and Communication Between Aquifers

An unsaturated zone exists between upper and lower aquifers at the site, and water levels indicate that
strong downward vertical gradients exist. Water in the upper aquifer percolates slowly downward to the
deep N-aquifer. The water quality in the N-aquifer is similar to water in fractures in the upper aquifer, and
is generally of slightly better quality than the Burro Canyon aquifer.

Downward vertical gradients also exist in the N-aquifer and, to the extent possible, water will move
downward through the N-aquifer. However, the horizontal permeability of the N-aquifer is higher than the
vertical permeability of the confining units below, and groundwater can more easily move laterally except
where open fractures exist. The apparent flow direction in the N-aquifer below the Lisbon Valley Mine is
to the northeast. The flow in the deep aquifer is also controlled by the relatively complex geologic
structures.

Both the shallow and deep aquifers are highly segmented, with faults generally acting as barriers to flow
across faults and as conduits for vertical groundwater flow along fault structures. The barriers to horizontal
flow across faults are a result of fault gouge (altered to clay) along the fault planes and the juxtaposition of
permeable units against low-permeability units.

3. 2OO7 METEOROLOGICAL DATA

LVMC monitors daily precipitation and temperature at the mine site 0. In addition, the National Weather
Service Of-WS) monitors weather and maintains historical records for the Monticello station (425805) and
the La Sal 2 SE station @2a9a7). Based on the historical records, the average precipitation measured at the
Monticello station is slightly greater than at the La Sal 2 SE station. The Monticello station is considered
to be most representative of the Lisbon Valley site, and was used in the EIS. The Monticello record also
exhibits less missing data than the La Sal 2 SE station.

Daily precipitation measured at the Lisbon Valley Mine in 2007 is provided in Table 1. A total of I 1.1 1
inches of precipitation were measured at LVMC for the 12 months of 2007, while 8.22 inches of
precipitation were measured at the Monticello station in the first nine months of 2007 (Table 3). The
historical average annual precipitation at Monticello from 1948 to June 2007 is 15.2 ir/yr (Table 4), and at
La Sal from 1978 to June 2007 is 13.7 ir/yr (Table 5).

The region experienced significantly lower than normal precipitation in early and mid 2007. Precipitation
in Monticello during January, February, and March was 3 7o/o of the long-term average. Precipitation
during June and July was 5l%o of the long-term average. Although precipitation increased in August and
September the overall annual average precipitation remained considerably below average.
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Table 1. 2007 Daily Precipitation (in Inches) Measured at Lisbon Valley Mine

DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOVI
I
I
I
t
I
I

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.60
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.83 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.61 0.00 0.00 0.00 0.00 0.25 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.23 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.84
8 0.00 0.00 0.10 0.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 0.00 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12 0.2s 0.00 0.00 0.00 0.00 0.18 0.22 0.00 0.00 0.00 0.00 0.00
13 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
r 5 0.00 0.00 0.00 0. 13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
16 0.00 0.00 0.00 0.11 0.00 0.00 0.00 0.03 0.20 0.00 0.00 0.00
17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.23 0.00 0.00 0.00
18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20 0.00 0.10 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00
21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.r2
22 0.00 0.00 0.00 0.16 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00
23 0.00 0.00 0.00 0.r2 0.00 0.00 0.65 0.00 1.78 0.00 0.00 0.00
24 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2s 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.16 0.00 0.00 0.00 0.00
27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.16 0.00 0.00 0.00 0.00
28 0.00 0.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
29 0.00 0.00 tr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.54 0.20
31 0.00 0.00 0.00 0.27 0.00 0.00 0.20

0.23 1.78 0.83 0.54 0.84
0.02 0.08 0.03 0.02 0.06
0.63 2.4s 1.08 0.54 1.96

I  l . l l

0 .40 0. l0 0.69 0.61
0.03 0.00 0.05 0.02
0.73 0.11 r3r 0.73I

0.18 0.65
0.01 0.04
0.18 t . r4

max daily precip 0.25
mean daily precip 0.01

Total monthly precipitation 0.25

&td Aqnual Precipit4tion

Table 2. 2007 Daily Temperature (" F) Measured at Lisbon Valley Mine
JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC

DAY
I
2
3
q

6
7
8
9

l 0
1 l
t 2
I J

t 4
l 5
l 6
1 7
l 8
1 9
20
1 1

22

24
25
26
27
28
29
30
3 l

min daily temperature
avg d"ily temperature

max daily temperature

High Low
48 18
44 t7
5 1  1 9
45 22
3 2  1 l
4 0 2
34 10
4 5  1 l
50  t7
46 19
43 24
39 2r
J l  q

16 -5
1 7 4
36 -5
38 I
4 1  6
4 0 7
43 18
3 2 9
J J J

4 0 9
4 1  1 4
56 19
44 t9
46 t8
49 18
45 18
42 16
4 2 8

-5
26
56

lligh Low
3 0 4
3 4 2
<)
54 18
54 26
58 26
52 30
55 33
56 32
57 35
49 32
47 32
41 28
40 24
40 23
50 22
54 25
51 25
47 28
50 27
56 25
s7 27
40 18
36 13
38 15
53 23
48 2s
4t  23

)
35
58

High Low
3 6 4

3 9 3
58 12
61 23
61 29
64 29
59 34
64 28
58 3',7
59 28
68 29
66 30
70 41
64 40
I V  J J

82 38
't6 4l
76 40
69 37
67 38
67 38
54 38
50 36
'10 33
t v  5z

70 28
65 31
67 33
s3 32
70 33

46
82

High Low
68 42
67 35
67 38
12 40
70 42
53 44
66 36
56 33
61 27
43 18
49 29
53 33
{ ?  ? {

65 41
66 33
6 1  3 1
66 32
62 20
60 29
60 37
54 32
55 35
44 30
49 34
b b  5 t

71 39
75 49
86 45
89 46

Y3
5

48
89

High Low
82 43
59 37
63 33
s6 30
41 29
43 28
61 35
71 39
77 49
8 7  5 1
86 45
86 49
84 49
82 5 t
83 4s
8l 42
88 42
81 48
84 49
85 48
78 37
56 34
52 30
't0 43
83 46
84 50
87 49
85 48
72 35
'72 39
78 40

28
58
88

High Low
80 43
83 52
82 53
84 53
83 4 l
63 35
61 40
8 1  4 7
87 52
83 58
78 5 l
70 49
80 52
86 57
94 56
98 60
9 1  5 9
83 54
9 t  6 1
94 64
93 52
95 54
100 57
94 55
94 58
96 52
94 54
97 58
9s 53
t:- s2

35

t00

Iligh Low
100 53
100 s6
103 60
l0l 62
97 58
100 54
95 55
94 57
9 1  5 7
100 59
98 62

55
93 54
93 57
99 70
99 64
95 59
94 62
r02 56
94 s8
97 62
95 55
97 60
91 59
96 61
89 57
87 54
86 55
85 56
97 57
95 58

53
tn

103

High Low
92 56
93 59
87 60
87 60
84 55
84 58
90 56
87 55
9 l  54
93 53
91 57
96 59
97 63
9 1  5 5
9 t  6 0
86 s6
95 60
88 s',t
91  s6
90 56
97 57
93 56
93 52
9 1  5 8
98 5'7
90 s9
75 54
8 3  5 l
93 56
89 53
92 55

5 1
73
98

High Low
88 s6
94 55
90 57
85 55
84 56
83 53
83 49
86 51
84 53
84 53
89 55
84 50
86 51
85 55
85 55
82 50
72 44
71 39
75 44
8 1  5 l
84 47
8 3  5 1
62 44
62 38
45 43
72 37
77 38
7r 46
61 33

:: 
2'

2 1
OJ

94

High Inw
74 41
67 36
66 45
'73 M
69 50
55 32
55 28
62 30
75 35
73 46
'74 38
72 38
56 43
62 42
66 38
68 36
65 29
57 28
64 32
71 33
45 28
53 22
68 37
69 32
79 34
76 37
77 35
77 35
68 38
74 42
63 36

22
52
79

Iligh Low
6s 31
60 33
67 28
'70 29
70 25
67 32
7 t  3 l
7t 34
68 36
70 38
57 38
58 34
71 33
57 30
65 25
62 3 t
68 30
64 32
6 1  3 5
53 37
35 17
33 22
42 23
48 37
.+5 52

42 34
38 37
45 35
43 35

: 3 8

44
7 l

High Low
40 22
s2 19
55 24
51 32
45 25
40 33
4t 28
34 19
35 22
2 9  l t
3 8 8
3 4 9
28 t4
40 17
J I  I J

32 17
2 1  7
J J I

39 13
2 s 9
21 4
l 8  5
)s -5
2 9 0
3 6 8
nm nm
nm nm
nm nm
nm nm
nm nm
nm nm

25
55

I
I
t
I
t
I
I
I
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I Table 3. Historical Average Monthly Precipitation for Monticello, Utah

YEAR JAN FEB MAR APR MAY JI.IN JUL AUG SEP OCT NOV DEC ANN
1948 0  z  0  z  0  z  0  z  0  z  0  z  0 .8  1 .3  I  2 .1  0  1 .9  7 . t l
1949 5.6 0.9 0.2 s 0 z 0.9 1.3 0.2 1.3 0.6 3.4 o.z 1.9 16.1

I
I
I
I
I
I
I
I
I
I

1950 0.5 0.6
1951 0.7 0.4
952 2.4 0.6
953 0.3 0.5
954 0.4 0.1
955 | 1.4
956 1.4 0.4
95',t 2.2 0.6
958 0.5 1.2
959 0.3 1.4
960 0.8 l .8
961 0.3 0.2
962 0.7 |.4
963 0.8 1.1

1964 0.2
1965 0.7

0.2
0.9

1966 0.2 l . l
1967 0.9 0
1968 0.7 0.6
1969 2 .6  1 ; l
1970 0.1 0
r97t 0.1 0.5
1972 0 0
1973 2.4 t. l
19'74 4 0
l97s 1.2 l .  I
1976 0.5 3.4
1977 0.9 0.2
1978 3.7 2.2
1979 4.5 2.2
1980 6.3 3.1
r98 l  0  0 .3
1982 1.8 0.5
1983 0 .7  2 .1
1984 0;t 0.6
1985 1 .7  0 .3
r 986 0.3 1.2
1987 2.1 2.4
1988 2.4 0.3
1939 1.3 0.9
1990 1.1 0.5
1991 0.8 0.7
1992 1.2 1.9
1993 4.9 4
t994 0.9 3.3
1995 2.1 1.5
1996 0.8 0.6
1997 5.3 1.5
1998 0.9 a 1.2 b
1999 0.4 0.9
2000 1.6 0.8
2001 2 1.4
2002 0.1 0
2003 0.2 3.2
2004 0.6 r.7
2005 7 3
2006 0.5 0
2007 0.3 0.5

0.4 0.3 0.2 0.3
0 .7  0 .2  0 .1  l . s

0.4 0.2 0.1 t.7 0.1

0.6 0.7 0.1 4.4 1 .4
J .  t

1 .3
2.8
l . l
L . l

0.9
2.9
1 . 9
J . 5

1 . 7
1 . 9
3 .8
1 . 7
1 .7
1 . 8
l - J

l . a

0.9
1 . 1
t . 8
2.5
0.2
0.7
0.7
1 . 9
4.3
1 . 9
t . 7
0.4

2
3.8
5 . 1

1.6

2.'l 3  1 .4  2 .5

0 0.3 0.4 6.56
4.86
14.4
16.1
11.4
I U . J

10.4
23. r
1 1 . 3
1  1 .9
13.2
14.8
t 3 . l
l  1 .6

l  0  1 .5  1 .9  I  1 .6
2 .5  1 .1  2 . t  3 .2

0 1 0.2 0.3
0 3.2 2.s 0.6

2.8 0.6 0.8 0
0.4 1.9 0.5 2.2
0.8 3.7 0.5 1.4
2.5 2.6 0.8 0.7
4.8 1.6 r.4 0.6
1 .8  0 ,9  0 .5  0 .2

6 1

0.2
1 1

0.8
1 .4
0.2
0 . 1
0.8
l . )

0.1
0.8
1 . 8
0.8
0.9
l . l
0.7
0 . 1
U.J

0.7

t

u . l

0
z - l

0.6
1 .5
0.6
0.5
l o

2.2
t . J

2.4

3 . 1
0.2
. A

0.8
0.9
0 . 1
1 . 3
1 . 1

1 . 1
0.2
0 .1
2.r
0.2
0.2)

0
2.9
l . l
0.5
1 .5
o.2

1 .1  0  z  0  z  0  z  0  Z  0  z  0  z  0 .9  |  2 .5
1.5 0.4 0.9 3.6 0.3 1.5 0 r.2 0.4
0.6 0.2 0 4.6 3.6 0.1 3.7 r.4 0.4
0 .8  1 .8  0 .5  0 .4  1  .6  1 .2  1 .4  0 .s  1 .3
0.4 0.9 Q.2 0.4 t.9 0.2 0 1.1 0.7

0.4 1.3
I 0.3

0.6 0.4
I  1 . 1

0.4 0.9
0.6 0.5
0.3 I
0 .1  1 .7

1 0.2 0.2
2 2.3 1.6

2.5
1 .3

| 0.7 0.2 2.8
0.5 r.2 0.8 2.8

1  1 . 2  0 . 1  1 . 8
0  1 .1  0 .6  3 .5

1.2 0. l  0.s 0.3
0.4 r.1 0.4 0.4 0.9 4.6 | 2.9

1.4 7.6 l .3 4.1
0.6 0.8
0.6 3.3

l 0.4

0.3 0.4 t.7 0.9
r .3 0.5 0 0
0.8 0.8 0.5 0.4

0.2
0.6

0.4  1 .2  1 .3
1 . 3  2 . 3  t . l

l . l  0 . 7
0.8 0
0.2 0.6 0.5
2.1 2.3 0.5
2.1 1.4 I

I  J . l

0.5 3.2
A 1

0.5
1 . 3

21.6
13.5
t2 .9

12
17.9
12.8
1,4.7
18.8
14.9

I  15 .5
12.5
10.8
10.8
a l  A

t  8 . l
1 9 . 1
18.2

r 8.9
16.4

t4.3

14.6
t4.5

l 5
r9 .8
t7.4

15.6

0 .5  0 .1  0 . I  3
1 .6  1 .1  0 .4  1 .4
0 .8  1 . r  0 .1  0 .9

1 .6

0 . 1 1 0 . 1  3
r.4 0.8 0. I  0.4
0.3

|  4.3 4.8
0.1 0.6 1.6 I  .8
z.r 1.3 0.5 0.3
1.7 3.2 1.1 0.3
3;7  1 .6  3 .7  2 .5  21 .4
2.9 0.8 2.6 a 1.5 20.2
0.9 2.9 0.5 4 14.8

3 0.9 0.3
1 .4  1 .6  0  0 .6
1.4 I 0.9 4

1 ' >

1 . 6
r .7 1.3 l  1 . 5
0 .4  t . l  0 .9  1 .5

0.4

1 .7  a  0 .1 0.9 0.1 0.8
0.4 0.9 2.4

0  1 .8  0 .9
0 .9  0 .2  1 .6

0.3
0.4

0.5
3.6

0 .1
0

l . J

0.9 a 1.3
2.6 0.5
0.4 I

1 .3
0

0 0.5
t .7  0 .7

0.2 0.2 1
2 .3  1 .7  0 .4

1 .9  2 .7
2 .1  0 .1
) )  ) <

0.4 0.5 2
L  t - t  l - J

1.8  0 .9  2

r 0.6 1.4
0.4 0.4 0.5

0.3 0.5 0.8
1 .7  0 .1  1 .5

0 .3  1 .6  3 .5 | 19.7
0 .8  0 .6  t .7

4 .1  2 .5  3 .1  0 .2
2 .8  1 .5  1 .9  0 .4

0.8 1.6 0.3 2.7
0 .4  1 .8  0 .9  0 .6

0 . 3 0 . 2 0 0 6 . 8 8
1 0.2 0.6 1.8 a 2 1  l a t  1 .6

l . l  a  2 .4  1 .9  L9  1 .4

0.5 a 3.5 0.1 0
2.2 0.6 0.1 0

2  t .8  0 .8
1 . 9

1

1 . 6
2.9
2.2
1 . 9
0.6
2.9
_ t . )

z - )

2.9

2 .2  1 .3
0.4 0.1 16.6

2 0.5

0.6 0.4 2.2
0.9 1.9 2.5

2.8 1.5 1.2 0.7 21.4
0 .7  4 . t  1 .5  0 . I
2.4 0 0.1 0.6 17.2

2 3 t.2 0.2 15.60.2 l
0.3 0.8

0 z Q z 2 . l b 0 . 9
0.3 0.1 0.5 2.3

0 0.7 0.7 1.6
0.6 0.3 |  2.4

0  0 .4  21  2 .1
1 . 3  0 . 1  0 . 9  1 . 4

Period of Rerord Statistics

1 14.9
0.4 9

3.7 2 2.3 2.9
14.4
r7 .8

2.4 0.9 0.5 0 c 20.2
3.1 4.4 a 0.4 0.7 e 17.6
2 . 4 b 0 . 7 o 0 2 0 2 8 . 2 2 2

1 .5  1 .7  r .2
1 . 1  1 . 5  I
0 .7  l . s  7 .2
4.8 7.6 4.3

0 0 0
59 58 58

r.6

1 .3  15 .3  1 .5
1.2 312 t .7
7.2 -0.03 r .7
4.8 23.t 7

0 6.56 0
59 55 59

MEAN I.5
s .D.  1 .7

SKEW 1.7
MAX 7
MIN O

NOYRS 59

l . l  l . l  0 . 9
I  0.9 0.7

r .2  0 .7  1 .2
4  3 . r  3 .6
0 0 0

59 58 58

0.9 0.6 1.5
0 .8  0 .5  l . l
t . 4  1 . 3  I

1 .9
I

0.6
4.3
0.2
59

3.5 2.3
0 0

4.6
0

57 57 s9

NOTES: a: I day missing, b:2 days missing, c : 3 days, etc.; Maximum allowable number of missing days = 5.
z= 26 or more days missing, A = Accumulations present
hng-term mqrns based on columns; .'. monthly row may not sum (or average) to the long-term annual value.
Individual Months not used for annual or monthly statistics if more than 5 days are missing.
Individual Years not used for annual statistics if any month in that year has more than 5 days missing.
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Table 4. Monthly Climate Summary for Monticello, Utah (NWS Station 425805)
For Period of Record : 7/ 1/1948 to 6/30/2007

Month

Average
Maximum

Temperature
(oF)

Average
Minimum

Temperature
(oF)

Average
Total

Precipitation
(in.)

Average
Total

SnowFall
(in.)

Average
Snow Depth

(in.)

Jan 35.8 14.3 1 .5 17.1 7
Feb 40.2 1 8 . 1 l . t l l . l 6
Mar 48.  I 24.0 1 . 1 8.3 2
Apr 58.3 30.4 0.9 3 . 1 0
Ma 68 .1 38.0 0.9 0.6 0
Jun 78.9 45.7 0.6 0.0 0
Jul 84.3 52.8 1 . 5 0.0 0

8 1 . 3 5 1 . 5 2.0 0.0 0
73.9 43.8 1 . 5 0.0 0

Oct 62.2 33.9 r .7 0.8 0
Nov 47.2 23.3 t .2 6.3 I
Dec 37.8 r5 .8 r.3 r  1 .9 J

Annual 59.7 32.6 15.2 59.2 1

NOTES: Perce,lrt of possible observations for period of record:
Max. Temp.: Max. Temp.: 98.7% Min. Temp.: 98.8% Precipitation:98.7%
Snowfall: 97 .5o/o Snow Depth: 9l .7%o
Source: h@://www.wrcc.dri.edu/summary/Climsmut.html

Table 5. Monthly Climate Summary for La Sal 2SE, Utah (NWS Station 424947)
For Period of Record : 4/1/1978 to 6/30/2AA7

Month

Average
Maximum

Temperature
(oF)

Average
Minimum

Temperature
(oF)

Average
Total

Precipitation
(in.)

Average
Total

SnowFall
(in.)

Average
Snow Depth

(in)

Jan 36.9 1 3 . 1 0.9 9.9 a
J

Feb 40.8 17.4 0.8 7.8 a
J

Mar 50.0 24.9 1 .0 8 .5 I
58.8 30.7 1 .0 4.7 0

May 68.6 38.4 0.9 1 . 1 0
Jun 80. l 46.7 4.7 0.0 0
Jul 86.s 54.0 1 . 3 0.0 0

84.0 53.0 1 . 6 0.0 0
75.6 44.7 1 . 8 0 . 1 0

Oct 63.5 33.9 1 . 8 2 . 1 0
Nov 47.9 22.3 1 . 1 6.0 I
Dec 38.3 14.4 0.7 7.5 2

Annual 60.9 32.8 13.7 47.8 I
NOTES: Percent of possible observations for period of record:

Max. Temp. : 9 5.4%o Min. Temp. : 9 5 5% Precipitation : 9 6.2Yo
Snowfall: 90.1% Snow Depth:82.1Yo
Source: http://www.wrcc.dri.edu/summary/Climsmut.html
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4. 2OO7 WELL DRILLING AND WELL ABAi\DONMENT

4.1 Well [filling

Two new water supply wells (PW-8 and PW-9) were drilled rn2007 (Table 6) for water supply. PW-8 was
drilled to a total depth of 1,555 ft and screened from 1,272 to L,549 ft bgs by AK Drilling of Butte,
Montana. The well is located north of the Centennial Pit, andproduces approximately 40 gpm. The well
was plumbed into the raw water supply system (northern alignment) and equipped with a submersible
pump. The as-built report for PW-8 is provided in Attachment 1.

Water supplywell PW-9 was drilled to a total depth of 515 ft and screened from 307 to 507 ft bgs byAK
Drilling of Butte, Montana. The well is located down valley in Section 5 and yielded an average of 34 gpm
during an l8-hour pumping test. The well has not been piped into the mine water supply system. The as-
built report for PW-9 is provided in Attachment 2.

4.2 Well Abandonment

One monitoring well and one piezometer were removed by mining activities in 2007: Monitoring well
SLVIA, located within the footprint of the Centennial Pit, and piezometer 00R63 located on the proposed
new haul road to the Centennial Pit (Table 7). In addition, the open borehole PW-8A was plugged and
abandoned in accordance with the Utah Administrative Rules for well abandonment (R655 -4-12).

Monitoring well SLV1A had been drilled before Summo USA acquired the proparty, and had been
monitored since 1994. The well was located within the footprint of the Centennial Pit, and was properly
abandoned in accordance with Utah Well Drilling Rules in September,2007. The 2-inch PVC well had a
total depth of 316.3 feet and water level of 305.1 ft below top of casing. Water levels in well SVL1A had
been declining since 2005 due to pumping from water supply wells SLV3 and PW3 . A 7 -gallon per sack
Portland cement slurry was pumped through f -inch tremmie pipe into the well casing (Figure 3). The well
was cemented to 226 ft bgs, as the surface casing and upper 24I feet of the well will be removed by
mining. The well abandonment report is provided in Attachment 3.
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Table 6. 2007 Well Drilling

WELL ID TYPE GENERAL LOCATION
DATES

DRILLED/COMPLETEI)
PW-8 Water Supply Well NW Centennial Pit March 28 - June 4.2007
PW-9 Water Supply Well Downvalley Ausust 2l - Sept 11.2007

4124F.080331 Whetstone Associates oI



l 2
I
I

Lisbon Valley Mine - 2001 Annual Hydrogeologic Evaluation Update

t
t
I
I
I
T
I
t
I
I
I
I
I
T
I
I

Piezometer 00R63 was drilled in 2000 to a total depth of 444 ft and completed to 440 ft using l.5-inch
PVC. The piezometer was useful for monitoring dewatering in the Centennial Pit area, but was located
within the boundary of a new haul road. Water levels in piezometer 00R63 had been dsslining since 2005
due to pumping from water supply wells SLV3 and PW3, and the depth to water ol August 31, 2007 was
381.06 ft btoc. The well was abandoned in two lifts. The first lift consisted of 11 ft' of a 7-gallon per sack
Portland cement slurry that was pumped through l-inch tremmie pipe, filling the well casing and screened
zone from the bottom (440 ft) to 71 ft bgs. The second lift consisted of 0.3 ft'of a 7-gallon per sack
Portland cement slurry that sealed the well casing from 30 - 7l ft bgs. The surface casing and upper 39
feet of the well were slated for removal during construction of the haul road, and the surface casing was
removed by grubbing in Fall 2007. The well abandonment report is provided in Attachment 3.

Boring PW-8A was drilled in 2006 for the purpose of completing a deep water supply well. However,
equipment failures prevented drilling advancement, and 490 feet of bit and drill string were lost in the hole
and could not be retrieved. Although the 8 7/8"-diameter pilot hole had been drilled to 790 feet and reamed
to l4T+"-diarteter to a depth of 660 feet by Rex Wyatt Drilling in2006, the open hole had caved to 148 ft
by April 2007. The PW-8A boring was plugged and abandoned by AK Drilling in accordance with the
Utah Administrative Rules for well abandonment (R6554-12). The hole was sealed by tremiing a 6-bag
sand-cement slurry into the hole in two lifts (6.5 cyds on May 2,2007 and 5 cyds on May 30, 2007). The
surface casing was cut off two feet below surface. The well abandonment report is provided in Attachment
J .

Other wells that are planned for future abandonment include well SLV3 in the Centennial Pit area.

Figure 3. Abandonment of Monitoring Well SLV1A

4124F.08033 I WhetstoncAssociaE aI
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Table 7. 2007 Well Ahandonment

WELL ID TYPE GENERAL LOCATION DATE ABAIIDONED
PW-8A Borehole NW Centennial Pit Mav 2007
SLVIA Monitoring Well In footprint of Sentinel Pit September 2007
00R63 Piezometer In footprint of Centennial Haul Road mber 2007
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4.3 Other WelI Activities

Other activities performed on water wells during 2007 included the repair of well PW-3, investigation of
well PW-4, and replacement of pumps in wells PW-6 and PW-7.

4.3.1 PW-3 Diagnosis and Repair

The casing in well PW-3 was renovated in January 2007 to prevent sand flowing into the well. The casing
rehabilitation work was performed by 4D Plumbing & Water Well Service of Nephi, UT under an
application to renovate (a31379) approved by the regional engineer on 1122108.

Well PW-3 was observed to be pumping sand (very coarse 8-12 silica sand filter pack) in November 2006.
The well was taken off line immediately to avoid damaging the pump and putting additional sand into the
raw water system. The 50 HP Grundfos 2305500-15 pump was pulled on November 13,2006.

Jim Goddard of Utah DWR ran a video camera downhole on December 28, 2006. Although the initial
video indicated a crack in the casing at 394 ft, subsequent scrubbing and camera work did not show a
breach in the casing at that depth. Instead, the video camera operated by 4D Plumbing after scrubbing the
casing showed a series of small (114" to 3/8") holes near the bottom of the well casing from 463 ftto 469 ft.
Water Well Service installed a 2O-foot length of 20-slot PVC with a shale packer at the bottom of the 478-ft
deep casing. The Grundfos pump was replaced in February 2007, and the pump intake is approximately
38" above the top of the PVC screen. The well rehabilitation appears to have been successful.

4.3.2 PW-4 Investigation

Water supply well PW-4 was drilled by Bob Beeman Drilling in 2004. The well produced more water
during drilling than PW-3. However, well yields during the2004 pumping tests were low, and the well was
not plumbed into the mine water supply system. In June 2007, a downhole camera revealed that cement
had permeated the well casing and filter pack during well completion. Approximately 85% of the
perforations contained cement (I5% were open). The camera encountered cement or mud at about 404,
which was 2 1 .5 feet above the original casing depth of 425 .5 ft (including a 1 O-ft sump) . Initial inquiries
into rehabilitation options revealed that chemical treatment, bullet perforations, or hydrofraccing could
increase well yields. However, concerns exist about boundary conditions and the limited extent of the
Burro Canyon aquifer in the vicinity of PW-4.

4.3.3 PW-s Pump Replacement and Removal

Water supply well PW-5 yielded 400 gpm when initially pumped in 2006. However, well yields declined
over time, and in March 2007 the Reda J12000N was replaced with a 30-hp Grundfos 1505300-17. In May
2007 the water level was only 17 feet above the pump intake, while the pump was off. By July 2007 the
water level in well had dropped to the level of the pump intake, and the well yielded about 25 gpm. PW-5
was locked out due to lack of flow in early August, and in the following three weeks the water level rose
less than one foot. The pump was removed in December 2006 and installed in well PW-6. PW-5 is not
expected to produce any significant groundwater in the future.
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4.3.4 PW-6 Pump Replacement

Flow rates and water levels in water supply well PW-6 declined during 2007 , and by November the Reda
Jl2000N pump was not operating efficiently. On July 3,2007 the pumping rate had dropped to 243 gpm
and the water level during pumping was at 429.27 feet btoc, or 2 feet above the pump intake. By
November, the flow had dropped to 192 gpm. The Reda pump was replaced with the 30-hp Grundfos
1505300-17 onDecember 13-14,2007, to accommodate the lower flow rates.

4.3.5 PW-7 Pump Replacement

Yield from well PW-7 declined from 425 gpm to 200 gpm between December 20A6 and Janu ary 2007 . The
Centrilift 25KC1550 pump was pulled in January and sent in for diagnosis and repair. The diagnosis did
not show any damage to the pump, so the pump was reassembled at the factory using a new intake and top
connection. The motor seal was also rebuilt. The rebuilt pump and motor seal were set along with the
existing motor on February 15-16, 2007. Flows returned to normal (425 - 450 gpm).

5. HYDRAULIC CONDUCTIVITY

A total of 24 aquifer pumping tests and 13 slug/injection tests have been conducted in 10 wells, 5
piezometers, and one open boring from 1995 to the present at the Lisbon Valley site (Table 8). The
permeability test results are summarized in Table 9. Details of the hydraulic conductivity tests performed
in 2AA7 are provided in Attachment 1 (PW-8) and Attachment 2 (PW-9). It should be noted that aquifer
boundary conditions are commonly more important than permeabitity in determining well yields from the
Burro Canyon aquifer.

Table 8. Description of Aquifer Pumping lesfs Pertormed at Lisbon Valley Mine Sife

$Lvl- ! -c"gsr,t*nt disst'*.s.e lslL j
test

6"Itlz:90"1 i "i",9 h.ql*e-
PW-5 i Variable rate discharse test 1.5 hrs). 225 22.5 hrs) i 617-812004 i 24 hours

511912005 i 2.5 hours
304 5120-2112005 i 26.2hours

PW-7M i Constant discharge test ! f 8.4 spm

.. ..lw-:7_.. ...i .Slep..drp.Wd"-o"_tttt-fg"r1. . .
PW-7 i Constant di test

P-W-:F i c""g$pjs*t Si"q"'-hses tgs,!
PW-8 i Constant di
PW-9

61112005 i 1.7 hours
612/2005 i 7 hours

i 619-10512007 : zlhours
18.25 hours

i l l l l4-1711997 i Tzhours

N/A: Not available

i 6/r3-t4t2007
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Well Aquifer

SLV-3 i 320 ! Burro Can i 29.72
PW-l i 320

PW-2 i 320
PW-2 i 295
PW-3 i 400
PW-3 : 400
PW-4 i 406 Burro

2.00E-03 6.00E-03

6.50E:01

Pump
Intake
Depth

(f0

Final
Drawdown

(ft)

Hydraulic
Conductivity
Low Range

(cm/sec)

Hydraulic
Conductivity
High Range

(cm/sec)

Hydraulic
Conductivity

Best
Estimate

cm/sec

2.228-03
4.00E-03

PW-4 Burro Can 1 .1 lE-05  i  1 .1 lE -05

8.35E-05 4.05E-05

3.98E-04 3.48E-04

2.668-03

5.2sE-04

N-aquifer i. ieE44

PW-8 4.698-06
PW-9 2.528-05

Slug tests, injection tests, and recovery tests were conducted in five piezometers (98R3, 98R4, 98R7, 98R8,
and PW97-1A) in 1998 (ABC, 1998b). The purpose of these tests was to determine the approximate
hydraulic conductivity of the various geologic units, for use in well spacing and water supply calculations
in the vicinity of the Sentinel Pit.

Piezo. ID
4/1811998

NOTES: FH = falling head
CH: constant head
RH = rising head

Bgrtg
Burro

Mgr-iqp"l
Morrison
-

Table 9. Pumping lesf Resulfs - Hydraulic Conductivity Summary

9.208-05

Table 10. S/ug and lnjection Test Resu/fs

RH- S_l*_gr -C__H _rnjp""q_ltgg* _FH R-g_qg
98R8

PW97-1A

4124F.080331

4/1811998

WhetstoneAssociahs II



I
I
t

t
I
I
I

I
T
I
t

Lisbon Valley Mine - 2007 Annual Hydrogeologic Evaluation Update

6. WATER QUALTTY
Groundwater quality has been routinely monitored at the site since baseline data collection began in 1994.
From 1994 to 1996, water quality samples were collected quarterly to support the impact analysis for the
EIS (BLM,1997). In January 1997, UDEQ issued Ground Water Quality Discharge Permit UGW370005
(UDEQ 1997), and since that time water quality has been monitored routinely in accordance with the
Permit and its modifications (UDEQ 2001 , 2002, 2004). The 1997 GWQD Permit identified one
compliance well (94MW4) and seven ambient monitoring wells (SLVIA, SLV2, SLV3, MW2A, 94MW2,
MW96-7A, and MW96-7B) to be monitored quarterly during active mining operations. Additional deep N-
aquifer monitoring wells (MW97-9, MW-l1, MW97-12, MW97-I3, and MW06-15) were drilled after the
GWQD Permit was issued, and monitored for water quality as required by the ROD.

DEQ modified the monitoring requirements in 2006 and 2007. In April 2006, DEQ approved the
elimination of radium and thorium isotopes from the groundwater analytical suites, and approved annual
sampling for deep (N-aquifer) monitoring wells MW96-7B, MW97-9, MW97-11,MW97-12, and MW97-
13 (LVMC,2006). An additional N-aquifer monitoring well (MW06-15) was installed in Decembet 2006,
monitored on an accelerated (quarterly) schedule for the first 4 sampling rounds. DEQ renewed the
GWQD Permit in December, 2007 , and identified monitoring wells 94MW4, MW96-7A and MW97-12 as
compliance wells to be monitored on a quarterly schedule. MW96-7A was designated as a compliance well
to be monitored on an annual schedule. Four ambient monitoring wells are also identified in the December
2007 GWQD Permit: SLV2 (quarterly), PW-3 (quarterly), 94MW2 (quarterly, dry and substituted with
PW-6), and MW06-15 (annual).

Attachment 5 provides cumulative water quality data (from 1994 to 2007) for all project monitoring wells.
In addition, annual monitoring of water qualrty from actively producing water supply wells is required in
section ILE.3.b of the GWQD Permit. Cumulative water quality results from active and inactive water
supply wells and piezometers are also are provided in Attachment 5.

In general, groundwater at the site is a calcium bicarbonate water with high levels of dissolved solids.
Gross alpha and gross beta particle activity commonly exceed Utah groundwater quality standards.
Manganese, arsenic, and iron also typically exceed groundwater standards in ambient monitoring wells at
the site. Nitrate has been detected in water supply well PW-6 since the well was drilled in 2005, likely due
to cattle watering and grazing in the vicinity. The groundwater monitoring results do not indicate any
impacts to water quality resulting from mining.

7. GROUNDWATER PUMPING

7.1 2007 Groundwater Pumping Rates

Groundwater was pumped from six wells for water supply in 2007 . Five of these six wells (PW-3, PW-5,
PW-6, PW-7, and PW-8) are wired for electrical power and plumbed into the water supply piping system
(Figure 5). The sixth well (PW-2) is not plumbed into the water supply piping system because its low yield
does not justifu the cost of piping and electricity, so it was operated using a generator and a mobile water
storage tank. All of the wells are included in water right number 05-2593, except PW-3 which is now
covered under both water right number 05-2593 and 05-762 (Section7.2). Each well is equipped with a
totalizing flow meter. Monthly pumping rates for 2007 are shown in Table 11. Annual pumping rates for
2004 through 2007 are shown in Table 12.
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NOTES: Groundwater pumping presented for production wells only (excludes monitoring well purging). WR indicates water right nurnber.
Values are in gallons, unless otherwise indicated.

NOTES: Groundwater pumping presented for production wells only (excludes monitoring well purging). WR indicates water right number
Values are in gallons, unless otherwise indicated.

June saw the highest water demand for the project monthly average of 603 gpm (19% higher than the
previous monthly high in August 2006). March saw the lowest water demand with a monthly average of
126 gpm (Figure 4). Monthly water demand was affected by seasonal temperatures, precipitation, and
project-specific water needs such as leach pad liner construction. The overall annual average pumping rate
in 2007 was 325 gpffi, which represent s 20oA of the 1 ,650 gpm water rights for the proj ect.
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Table 11. 2007 Monthly Groundwater Pumping

Month
PW-2

wR 05-2593

PW-3
wR 05-2593
wR 05-762

PW-5

wR 05-2593

PW-6

wR 05-2593

PW-7

wR 05-2593

PW-8

wR 05-2s93

TOTAL

(gallons)

TOTAL

(acre-ft)

Jan 173,175 0 1,987,080 3.4t9.544 1,612,850 nla 7,192,645 22.1
Feb 65,740 0 584^r75 5,227,815 2,962,300 nla 8,740,030 26.8
Mar 18 ,100 568.250 146,045 717,760 4,166,990 nla 5.6t7.145 t7.2
Apr 0 2,595,640 0 2,930,860 7,799,630 nla 13.22s.BA 40.6
May 2,540 2,929,420 690.220 4,366,260 7 "996.225 nla 15,884,665 48.8
June 0 5,274,740 579,975 6,979,340 13.263.12s nla 26.037.fto 79.9
July 0 7,010,070 190,835 6 ,151 ,160 77,772,645 nla 25,064,710 76.9
Aug 0 4,571,540 12.060 3.074.160 77,478,750 nla 19,076,510 58.s
Sept 0 1,843,550 0 1,682,650 6,160,770 nla 9,686,910 29.7
Oct 0 1,922,970 1,580 1,568,970 7,298,240 0 10,791,660 33.1
Nov 0 3,089,170 0 4,475,760 t2.r32.690 142.1s0 19,938,770 60.9
Dec 0 2,206,390 0 r.22t.460 5.707.100 638.635 9,773,585 30.0

TOTAL 259,555 31.910.640 4.131.970 41,715,735 92,130,255 780,785 170,928,940 s24.6

Table 12. Total Groundwater Pumping by Year

Year sLv-3
wR 05-762

PW-2

wR 05-2593

PW-3
wR 05-2593
& wR 05-762

PW-4

wR 05-2593

PW-5

wR 05-2593

PW-6

wR 05-2593

PW-7

wR 05-2593

PW-8
wR05-
2593

TOTAL

(gallons)

TOTAL

(acre'ft)

2004 468,935 83,167 138,889 22,319 329,615 0 0 0 1,042,925 3.2
2005 I1,643,5001,180,00024,582,700 0 4,633,000 5,590,100 456,900 0 48,086,200 147.6

2006 23,230 943,53523,175,910 0 30,320,12046,734,355 43,097,740 0 144,294,890 442.9

2QA7 0 259,55531,910,640 0 4r3t970 41,715,73592,130,255 780,785170,928,940 524.6

TOTAL 12,135,6652,466,25779,808,139 22,319 39,414,70594,040,190135,684,895780,785364,352,955 l,ll8.2
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Figure 4. 2007 Average Monthly Water Use (in gpm)

7.2 Water Rights

The Lisbon Valley Mining Company owns water rights for 1,654 gpm at the site, which includes:

. a 1,500 gpm (3.345 cfs) temporary water right (#05-2593) obtained in 1996 for 28 points of
diversion; and

o aI12 gpm (0.25 cfs) permanent water right (#05-762) purchased with the property for well SLV3I;
and

o a 42 gpm (0.094 cfs) permanent water right (#05-407) purchased with unpatented mineral claims in
1998 for an un-named well.

The major water right (temporary water right #05-2593) is a Fixed-Time water right that is valid until
August l, 2016 (20 years from the date of the application.) Beneficial uses identified for this water right
include dust control, fire protection, heap leach, solvent extraction, circuits, boiler feed, showers, and toilet
facilities.

I Water ight 05-762 was transfe,rred from SLV3 to from PW-3 in Novemb er,2007 (approved in March 2003) berause well SLV3
is dry.

4124F.080331 WhetstoneAssociahs I
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Water right #05-2593 was originally issued to Summo USA Corporation, and was transferred to Lisbon
Valley Copper Co, LLC on August 6, 1997. Water right #05-2593 had an original proof-due2 date of
February 28,2000. Summo applied for and received an extension of the proof-due date until October 31,
2005. LVMC applied for, and received, a second extension of the proof due date in October,2005, which
is valid until 2010. Water demand is predicted to be highest at the end of mining, during leach pad rinsing.

Temporary and Permanent Change Applications have been granted on water right #05-2593. The first
application(t29010) was submitted on May 5,2004, approved on May 14,2004, and expired on May 13,
2005. This application relocated 4 points of diversion from the original (1996) decree to PW-2, PW-4,
PW-5, and N-4, and also listed the additional 24 points of diversion whose locations did not change.

The second Temporary Change Application (t30128) was frled on April 26, 2Q05, approved on May 2,
2005, and expired on May 1, 2006. This temporary change application requested relocation of 2 points of
diversion (PW-6 and N-4 / PW-7), re-applied for the relocation of the PW-2, P'W-4, PW-5 points of
diversion, and also listed the additional 23 original points of diversion whose locations did not change.

Both a Temporary (t31378) and Permanent (a31379) Change Application were filed on April 25,2006.
The two applications were identical, and were being submitted simultaneously to allow for the longer
processing times associated with the Permanent Change Application. Temporary Change t31378 was
approved on April 28,2006 while Permanent Change a31379 was approved on July 6, 2006. The change
application made permanent the relocation of 5 points of diversion (PW-2,PW-4, PW-5, PW-6, and PW-7),
eliminated 10 unused points of diversion, and reJisted 13 points of diversion whose locations did not
change (Whetstone,2006b). Of the 18 points of diversion listed in LVMC's permanent change application,
seven were drilled water wells, one was a drilled piezometer (00R63), and ten were yet to be drilled.

A Temporary Change Application (t31701) was filed on June 26, 2006 and approved on July 7. This
temporary change application requested relocation of the point of diversion for PW-8 to a site located 1,310
feet from the location listed in the original (1996) water right. The change expired on July 7,2007.

A Temporary Change Application (t32105) was submitted on September 29, 200fl requesting a change in
point of diversion to the proposed PW-9 location (mine coordinates32277N, 53167F). The change in point
of diversion for PW-8 was also included. The application was approved on November 28, 2006, and
expired November 28, 2A07. An application for renewal of the Temporary Change Application was
prepared in February, 2008. Approval is pending.

In2007 , the permanent water right #05-762 point of diversion was transferred from well SLV3 to well PW-
3 under a pefinanent change application. Well SL3 had been dry since June 2006, due to dewatering of the
Centennial Pit. The permanent change application (a33774) was filed on November 6, 2007, advertised
from December 5 12, and approved by an order from the State Engineer dated March 7, 2008
(Attachment 4).

' To appropriate water in Utah, it is necessary to submit an application, receive approval, complete the development work, and
prove that the water has been put to beneficial use by the "proof-due" date specified by the State Engineers Office (State of Utah
Department of Natural Resources [DNR], Division of Water Rights [DWR].)

4124F.080331 WhetstoneAssociahs II



I I I I I I I I I I I I I I I I I I I



I
I

Lisbon Valley Mine - 2007 Annual Hydrogeologic Evaluation Update 2 l

I 8. WATER LEVELS AI\D POTENTIOMETRIC SURFACE

Water levels are currently measured in 11 monitoring wells and two water wells for the quarterly and
annual sampling reports that are submitted to UDEQ and BLM. In addition, LVMC monitors pt'mping
wells and piezometers to determine the effectiveness of pit dewatering and to assess the continued
availability of groundwater. Table 13 summarizes the water levels measured in monitoring wells and
selected water wells at the project site for April 1994 through December 2007 as presented in the routine
sampling reports.

Table 14 summarizes the water levels measured in pumping wells and piezometers, monitored regularly by
LVMC personnel to assess pit dewatering and water supply. When possible, LVMC measures water levels
in pumping wells (PW-2, PW-3, PW-5, PW-6, PW-7, and PW-8) and piezometers (4R44, 98R4, and 98R8)
when the wells have not been pumped for at least 24 hours.

Aquifer dewatering in the Centennial Pit area proceeded as planned in 2007 (Figure 6). Water levels in
monitoring well MW96-7A declined 78.4 ft from October 2004 to December 2006, including a 6.50-ft
decline in2007. Water levels in 4R44 declined 172.4 ft from February 2005 to December 2007, including
an 86.77 -ft decline during 2007 . The marked drop in water levels in 2007 was due to increased pumping'
from PW-3. Although the average pumping from PW-3 increased, the instantaneous yield declined in
2007. The declines in water level and yield are consistent with earlier predictions (ABC, 1998c) that the
Burro Canyon aquifer in the vicinity of the Centennial pit could be dewatered within 12 months at a
pumping rate of 286 gpm. Because actual pumping rates have been lower than planned, dewatering
proceeded more slowly. Combined pumping rates for PW-3 and SLV3 averagedT} gpm in 2005,44 gpm
in2006, and 61 gpm in 2007. Average aquifer recharge from precipitation infiltration is 13 gpma, for a net
dewatering rate of about 48 gpm throughout 2007. The total pumping from the Burro Canyon aquifer near
the Centennial Pit (wells PW-3 and SLV-3) since construction startup n 2004 is 92 million gallons (282
acre-ft), which is about 56%o of the expected available water in storage (neglecting recharge).

Aquifer dewatering in the Sentinel Pit area (Figure 7) ceased after February 2007. ln previous years,
dewatering of the Burro Canyon aquifer near the Sentinel Pit was achieved by pumping PW-2. Water
levels declined from 2005 until February 2007, and have risen since then. Figure 7 also shows that
piezometer 98R7, located 422 ft from PW-2, shows no response to pumping while piezometer 98R4,
located 2,265 feet away along the same fracture had dropped 35.0 feet in response to pumping and is now
recovering.

Pumping from wells PW-6 and PW-5 has caused significant drawdown in the Burro Canyon aquifer in the
vicinity of the GTO Pit (Figure 8). The extent of aquifer dewatering is evident from drop in water levels in
PW-s (122 feet from 2005 to 2007) and the lack of recovery since the pump was removed from PW-5.
Instantaneous pumping rates from PW-6 also declinedin2007, which indicates that the areal extent of the
Burro Canyon aquifer in near the GTO Pit is more limited than previously realized. The areal extent of the
Burro Canyon aquifer near each pit is shown in Figure 10. Note that although the elevation of the planned
final GTO Pit floor is shown in Figure 8, the Burro Canyon Formation is not saturated (the aquifer does not
occur) below the GTO Pit.

The potentiometric surface map for the Burro Canyon aquifer is provided in Figure I 1.

Pumping from N-aquifer well PW-7 has caused 49.3 feet and 24.8 feet of drawdown in N-aquifer
monitoring wells MW97-13 and MW97-11, respectively, since pumping began (Figure 9). MW97-13 is
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I ' Although PW-3 was out of service from November 2006 to March 2007, it was back online in mid March and pumping increased

significantly in June and July.
a Calculated as contributing aquifer area (l 1,057,300 ft2; times I inch/year infiltration.T
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located 1,358 feet east of PW-7 while MW97-11 is located 7,580 feet northwest of PW-7. PW-7 was
pumped at an annual average rate of 175 gpm throughout 2007. Total pumping from PW-7 exceeds 135
million gallons n2y, years of pumping.

Figure 6. Water Level Elevations in Burro Canyon Aquifer, Centennial Pit Area
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Figure 7. Water Level Elevations in Shallow Aquifer, Sentinel Pit Area
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Figure 9. Water Level Elevations in the N-aquifer near PW-7
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9. NUMERICAL GROUNDWATER MODEL UPDATE

9.1 Summary of Previous Modeling

Conceptual and numerical models were developed for the DEIS, FEIS, and IBLA appeal. The numerical
models evolved as the conceptual understanding of the hydrogeologic system increased.

Woodward Clyde Consultants developed a simple finite-difference Modflow model of flow in the Burro
Canyon Aquifer in 1995 for the DEIS (WCC, 1995). In March 1996, Adrian Brown Consultants developed
a two-dimensional finite-element "horizontal" flow model and a three-dimensional finite-element "vertical"
flow model (ABC, 1996a). The vertical model was verified by field conditions (drilling and testing of
paired shallow and deep monitoring wells MW96-7A and MW96-78 [1996b]) and avertical spreadsheet
model was developed for each of the proposed pits in October t996 (ABC, 1996c). The vertical model was
a numerigsl implementation of the following concept:

In this system, flow is predominantly vertical. Infiltration moves to the upper
saturated zones, where it is essentially perched. Most of the infiltration seeps
vertically to the underlying materials, which ultimately drain to the deep basin
sediments, which in turn drain to the [Delores] river. Little groundwater flow
takes place laterally in the shallow saturated zone [Buno Canyon aquifer], due to
its segmentation (ABC, 1996c).

The ROD requires that this vertical model be updated annually, based on new infonnation collected during
the year. In 1,997, additional data were collected for the N-aquifer, the vertical model was refined, and the
results were presented in the 1998 Annual Update of the Hydrogeologic System Evaluation (ABC, 1998a).
Although the concept of the vertical model did not change, the numerical spreadsheet model was refined
with a more accurate (and limited) areal extent of the Burro Canyon aquifer, more exact definition of post-
mining pit topography, more accurate pit wall runoff volumes, finer resolution of timesteps, and
geochemical input parameters developed from MWMT testing. The 1998 Annual Evaluation concluded
that:

The N-aquifer is recharged by the "intact [unfractured]" Burro Canyon aquifer,
fractures, ffid pit ponds. During the first 90 to 110 years after mining, the model
predicts that the quality of the water delivered to the N-aquifer will be better than
before mining, because the pits will recapture relatively clean water from runoff
and deliver it to both the shallow and deep aquifers. Eventually,
evapoconcentrated water from the pit ponds will contribute to a slight increase in
TDS [total dissolved solids] in the deep aquifer. The predicted TDS increases in
the N-aquifer are 7a , soh, and 3o/o for the Sentinel, Centennial, and GTO pits,
respectively. These changes are significantly less than the 25o/o TDS limit increase
allowed by the ground water quality protection regulations (UAC lUtah
Administrative Codel R3 I 7-6).

The 2005 Annual Update of the Hydrogeologic System Evaluation (Whetstone, 2006) presented updated
post-mining models, using the same methodology as used in 1998 and slight changes in hydrology based on
data collected during2004 and 2005. The updated models used a slightly smaller areal extent for the Burro
Canyon aquifer in the vicinity of the Sentinel and Centennial Pits and larger areal extent near the GTO Pit.
The updated model used an 8-ft higher static water level elevation in the Burro Canyon aquifer near the
GTO Pit (6,169 ft amsl), and a decreased depth and increased in area for the geometry of the Sentinel Pit.
The pit refilling and mass balance models for the Centennial and GTO pits were updated to incorporate the

4124F.080331 Whetstone Associatcs I
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new aquifer dimensions. Other model input parameters, including runoff rates, evaporation rates, and
precipitation rates, were identical to those used in the 1998 model (ABC, 1998a).

Hydrogeologic data collected in 2006-2007 did not change the conceptual models or numerical models for
the project. Well drilling in 2006 (PW-8 and MW06-15) confirmed the existing conceptual model, and the
water level in the N-aquifer at MW06-15 was within I ft of the expected water level. A sample of pit wall
runoff collected at the Sentinel Pit in October, 2006 was similar but had lower dissolved solids (60 mgll.)
than the pit wall runoff chemistry calculated using MWMT results from drill samples (140, 125, and 342
mg/L for the Sentinel Centennial, and GTO pits, respectively).

Changes in the mine plan affected the modeling input and results for the Centennial Pit. In the current
(2007) mine plan, the Centennial Pit was expanded to the southeast. The model results for the expanded
Centennial Pit were presented to BLM on January 9, 2007 (Whetstone, 2007). Although LVMC is
currently not mining at any of the three pits, and may terminate operations, the mine plan had not been
formally revised as of December 2007. The modeling presented in this 2007 Hydrogeologic Update report
reflects the current mine plan as of December 2007. The model input and results presented below for the
Sentinel and GTO Pits are identical to those presented in the 2005 and 2006 Annual Update reports.

9.2 Modeling Methodology

The numerical spreadsheet model simulates the post-mining water balance and mass balance for each mine
pit. The model uses a calculated vertical permeability for both the low-permeability materials below the
Burro Canyon aquifer and the fracture conduits that are known to exist at the site. The water level, flow,
and quality in both the pit and the adjacent aquifer are simulated. The model assesses the effects of the
project on both shallow and deep groundwater near the pits. The method is described in detail in the 1998
Annual Update Report (ABC, 1998a).

9.2.1 Flow Model

The water balance model computes the flow into and out of the pit and adjacent shallow aquifer. It starts
with both the pits and upper aquifer dry, although the model itself does not require this condition. The
flow model allows surface water inflow, precipitation, horizontal inflow or outflow from a shallow aquifer
adjacent to the pit, vertical leakage to the underlying aquifer, and evaporation. These flow components are
shown in Figure 12.

Precipitation
to oit

Evaporation
from pit

Precipitation infi ltration
to shallow aquifer and

fractrrres

)
Surface Water Run-off r\\

Pit Wall Run-off i

\\
\ I ,/ F

:  : : : : :
:l Groundwater inflow or outflow #. . . ' . ' \  pi tLake 

/
,st

Vertical seepage to lower aquifer
from oit

Vertical seepage to lower aquifer
from shallow aquifer and fractures

t
t
I
I
t
t
t
I
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Figure 12. Water Balance Componenfs
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The model calculates a head-dependent vertical leakage to the lower aquifer. The driving force for vertical
flow is greater with increasing hydraulic heads (water levels) in the pits and shallow aquifer. The model
also calculates head-dependent flux to or from the shallow aquifer. Groundwater flow to the pit is a
function of the water level in the shallow aquifer. The specific steps for implementation of the water
balance model are given in Appendix B of the 1998 Hydrogeologic Update report (ABC, 1998a) and in
Attachment 6.

Pit refilling will begin at the end of mining, when the dewatering pumps in the shallow aquifer are turned
off. In the early years, surface water and pit wall runoff to the pits will help to recharge the shallow
aquifer. After that time, the net annual flow will be from the shallow aquifer to the pits. As the pit levels
increase, their evaporative areas increase. Eventually, the pond evaporation and leakage to the deep aquifer
from the pits equals the inflow from runoff and groundwater. The pit pond elevations stabilize at an
equilibrium level that balances evaporative and seepage losses against gains from precipitation, runofl and
shallow aquifer flowing to the pit. The final equilibrium water level in pit and shallow aquifer is lower
than the pre-mining static water level because the recharge to the shallow aquifer is limited and the
evaporative flux is high, relative to the aquifer recharge rate.

9.2.2 Geochemical Model

The geochemical model uses the water balance predicted by the flow model to distribute chemical mass to
and from the various system components. The model tracks the flux and total mass in the pit pond, the
shallow aquifer, and the deep aquifer. The means by which chemical mass moves between these three
"compartments" in the model is described below:

. Shallow Aquifer and Fractures. Chemical mass may enter the shallow aquifer and fractures via
precipitation infiltration on the aquifer recharge area and by outflow from the pit to groundwater.
Chemical mass may exit the shallow aquifer and fractures by vertical leakage to the deep aquifer
and by groundwater flow to the pit.

o Pit Pond. Chemical mass may enter the pit from influent surface water runoff, pit wall runoff, and
shallow aquifer and fracture groundwater inflow. Evaporation removes water from the pit pond,
but not chemical mass (therefore the pond has the ability to evapoconcentrate). Chemical mass
may exit the pit by vertical leakage through the pit floor to the deep aquifer and outflow to shallow
groundwater.

. Deep Aquifer. Chemical mass enters the deep aquifer via vertical leakage from the shallow (Burro
Canyon) aquifer, from flow in vertical fractures, and from the pit pond. Chemical mass exits the
deep aquifer by horizontal or vertical flow out of the aquifer area.

The primary input parameters used in the chemical balance model are the chemical concentrations of the
following waters:

1. Groundwater in the "intact" Burro Canyon aquifer,

2. Groundwater in fracture flow,

3. Runoff from surface soils,

4. Runoff from pit walls, and

5. Groundwater in the deep system (N-aquifer).

The geochemical modeling was performed using total dissolved solids (TDS), as in previous evaluations.
TDS is generally representative of the behavior of conservative species, that is, elements which do not
attenuate along the groundwater flow path.

4124F.080331 Whetstone Associates It
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9.3 2007 Model Update

9.3.1 Hydrologic Input Parameters

Data collected from 2004 - 2007 confirmed the earlier conceptual model of the hydrogeologic system.
Principally:

. The Burro Canyon aquifer is of limited areal extent. Exploration drilling in the southeast
Centennial pit area in 2000 confirmed that the Burro Canyon aquifer does not extend more than
400 ft past the original southeast margin of the pit. The revised Centennial Pit boundary extends
into the area of unsaturated Burro Canyon Formation. Exploration drilling for water supply and
mineral potential near the Sentinel Pit in 1998 and 2004 indicated that the extent of the Burro
Canyon aquifer may be more limited than previously realized in this area. Aquifer dewatering near
the GTO Pit in 2007 also indicates that the extent of the aquifer is limited by fault boundaries.

o The Burro Canyon aquifer is compartmentalized. Although piezometer 98R8 near the Sentinel Pit
demonstrated high permeability when slug tested and well PW-4 produced more water during
drilling than any other well, the completed well yields less than 30 gpm. The low yield is due to
aquifer compartmentalization (faults are acting as barriers to groundwater flow, producing
boundary conditions), rather than lack of permeability.

. The faulting and compartmentabzation have resulted in perched water above the static water level
of the Burro Canyon Aquifer in specific fault blocks. For example, in June 2006,45 blast holes on
the 6400 level of the Centennial Pit were wet due to groundwater perched on Beds 6,7, and 8,
approximately 200 feet above the static water level (6,180 ft). Other blastholes in beds 9-10, 11-13
at the setme level were dry (Figure 13). The anomalously high water levels in piezometer SLV4 in
previous years are also attributed to perched water.

Figure 13. Perched Groundwater in Centennial Pit Beds 6,7,8
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o Groundwater occurring in fractures in the Morrison Formation near the Sentinel Pit is of better
qualtty and is hydraulically separated from water in the alluvium and, to a lesser extent, from water
in the adjacent Burro Canyon formation. The relatively rapid water level response in piezometer
98R4 (located some distance from PW-2 along the strike of the fault) in response to pumping PW-
2, is consistent with the conceptual and numerical hydrologic model.

. The Burro Canyon aquifer is deepest along the axis of the synclines along the strike of the
Centennial Pit and southeast of the GTO Pit, as shown by yields from wells PW-3 and PW-6.

. Downward vertical gradients exist in the Morrison Formation between the overlying Burro Canyon
aquifer and the underlying N-aquifer. This fact was again confirmed by the water level elevations
measured while drilling well PW-7 rn 2005 and PW-8 in 2007.

These observations confinn and support the 1998 modeling. Minor changes were made in the 2005 update
to account for the slightly smaller areal extent of the Burro Canyon aquifer near the Sentinel and Centennial
Pits and larger areal extent near the GTO Pit, as well as an 9-ft higher static water level near the GTO Pit,
and a wider and shallower Sentinel Pit than was modeled in 1998. No changes were made in 2006.
Changes to the Centennial Pit model were made in 2007 to reflect the current mine plan. The input values
and results for each pit model are described in the following sections.

9.3.2 Sentinel Pit Model

The 1998 model of the Sentinel Pit was based on the ultimate pit geometry, as shown in the EIS. However,
because the ROD stipulates that "mining of the Sentinel #1 will not be allowed to cross Lisbon Canyon,"
the model was updated in 2005 using an ultimate pit geometry that does not cross Lisbon Canyon. The pit
is 60 ft shallower (the pit floor is at an elevation of 6,220 ft vs. 5,960 ft) and the total volume is less than
proposed in the EIS. However, the total planned disturbance extends farther up the hillside to the east, for
slope stability, and the total pit area encompasses 40.3 acres, or 6Yo more than in the 1998 model (Table
15). The areal extent of the aquifer is smaller than previously modeled: 62.1 acres vs. 88.5 acres used in
the 1998 model (Table 15).

Tahle 15. Senfine I Pit Geometry Used in Current and Previous Modeling

Elevation
(ft amsl)

1998
Model Area

(Acres)

2005 -2007
Model Area

(Acres)
Ratio

0.0
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9.3.3 Sentinel Pit Water Balance Results

The higher pit floor and smaller pit results in a much shallower pit pool in the 2005-2007 model than in the
1998 model, in spite of a 60/o larger runoff area to the pit. The updated model predicts that water levels
stabilize at 6,225.1 ft amsl, or about 5.1 feet above the pit floor (Figure 14). For comparison, water levels
stabilized at 6,001.5 ft, or 41.6 feet above the pit floor in the previous model (ABC, 1998a). The planned
pit floor is now higher, so the pit pool is smaller, evaporative losses are lower, and the final water level in
the aquifer is higher than previously predicted.

The predicted final water level elevation is 24.9 feet below the present day static water level, as shown in
Figure 14, compared to 248.5 ft in the previous model. The pit and aquifer take approximately 5 years to
refill to 50o/o of the final level, and37 years to reach 99% of the final level.

During the first 77 years after mining, the pit recharges the groundwater in the shallow aquifer. After 17
years, the net annual flow is from the aquifer toward the pit. Under the final, quasi-steady-state conditions,
groundwater flows from the aquifer to the pit at an average annual rate of | .7 gpm (2.8 aue-ftlyr) .

6,160.0

6,140.0

6,120.0

6 ,100.0

PRE.MINING STATIC WATER LEVEI

PREOICTED POST-MINING WATER LEVEL

PIT FLOOR

0 50 100 150 200 250 300 350 400 450 500
YEAR

Figure 14. Model Resulfs: Post-Mining Water Levels in the Sentinel Pit
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The area of the pond, after more than one hundred years of refilling, is shown in Figure 15. The pond area
is very small area relative to the size of the pit and the shallow aquifer. Evaporation from the small (0.99-
acre) pond surface would average 2.5 gpm (4.0 acre-ftlyr). Leakage through fractures to the deep aquifer
would be 2.8 gpm (4.4 acre-ft/yt); leakage from the shallow (Burro Canyon) aquifer to the deep aquifer
would be 0.3 gpm (0.4 acre-ft/yt); and leakage from the pit to the deep aquifer would be a small fraction of
that (0.05 gpm, 0.08 acre-ftlyt). Input data used in the Sentinel Pit refilling model, and output for 500 years
are given in Attachment 6. The water balance results are compared to previous modeling results in Table
19.

Table 16. Summary of Water Balance Model Resu/fs for the Sentinel Pit
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The small pond predicted in the floor of the Sentinel Pit would cover 2.46% of the planned pit area. Due to
the shallow depth and small area, the Sentinel pit pool is not expected to persist long into the future.
Sedimentation and vegetation that becomes established in the floor of the pit could significantly reduce the
pond area.

9.3.4 Sentinel Pit Chemical Balance Results

The chemical balance model for the Sentinel Pit indicates that TDS in the shallow pit pond will increase
slowly over time. Lnmediately after mining, the water quality in the pit will be better than that in the
shallow aquifer and in fractures, because the pit will capture relatively clean water from surface runoff.
After 17 years, high-TDS water from the Burro Canyon aquifer will begin to flow to the pit. Evaporation
from the pit pond surface will begin to concentrate water in the pond, and the TDS will gradually increase
until it reaches quasi-steady-state mass flux conditions, which are limited by geochemical equilibria of
sulfate minerals under near-neutral pH conditions. The model predicts that 9l years will pass before the
TDS in the pit pond reaches 3,000 mglL (compared Io 92 years in the previous model). The changes in
TDS concentration in the pit pond over time are shown in Figure 16.
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Figure 16. Predicted TDS Concentration in Sentinel Pit Pool

I
The shallow aquifer concentration is, at first, improved over the pre-mining concentration. This occurs
because the pit captures relatively clean surface runoff, and recharges the aquifer at arate that exceeds the
net recharge (infiltration minus leakage) from precipitation. Over time, the flow of water reverses, from
the aquifer to the pit, and the aquifer stabilizes at its pre-mining background concentration. Because
groundwater will flow from the aquifer to the pit after this time, the Sentinel Pit will have no impact on
groundwater chemistry in the shallow aquifer.

Irnmediately after mining, and for the first 71 years, the water quality in the N-aquifer improves slightly
because the pit captures relatively good quality surface runoff water. This water recharges the shallow
aquifer and leaks downward to the N-aquifer, and the total concentration is better than what is currently
being delivered to the deep system. As evapoconcentration of the pit pond occurs over time, the quality of
water delivered to the N-aquifer decreases. The model predicts that the TDS concentration in the N-aquifer
below the Sentinel Pit will increase to 720 mE/L, from a starting concentration of 683 mg/L (Figure l7).
This represents a 60/o increase in TDS over pre-mining conditions5. For comparison, the previous model
predicted a frnal concentration of 732 mglL (7%\ in the N-aquifer below the Sentinel Pit. These chemical
changes are very slight, and are within the measured variability in N-aquifer wells at the site.

The geochemical model input parameters and results are given in detail in Attachment 6.

I
I
I

5 For consistency, the model results are compared to the mean and standard deviations of TDS concentrations in the N-aquifer used
in the 1998 model, which were based on 17 samples with a mean TDS of 683 mg/L nd a standard deviation of 140. The model
also uses the mean concenfttion of 683 mg/L as *re starting concentration in the N-aquifer. Based on 86 samples collected
from N-aquifer wells MW97-7B, MW97-9, MW97-11, MW97-12, and MW97-13 from February 1998 to October 2005, the
mean TDS in the N-aquifer is 629 mg/L with a standard deviation of 209.
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Figure 17. Predicted TDS Concentration in N-aquifer below Sentinel Pit

9.3.5 Centennial Pit Model

In 2007, LVMC modified the mine plan to expand the planned Centennial Pit from 116 to 165 acres. The
groundwater flow and mass balance model was updated from the original pit geometry as presented in the
EIS and evaluated in the 1998, 2005, and 2006 models. The aquifer geometry, however, was refined
slightly in 2005 based on infonnation gained during hydrogeologic investigations and mineral exploration
conducted since 1998. The revised areal extents of the pit and the Burro Canyon aquifer that contributes to
the Centennial Pit are shown in Table 17. A detailed comparison of the Centennial Pit Geometry is
provided in Table 18.

Table 17. Aquifer Geometry Used in Cunent and Previous Centennial Pit Modeling

Water Balance Component
1998

Model Area
200s-2006
Model Area

2007
Model Area

253.8
Centennial Pit area: 165
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Table 18. Comparison of Original and Expanded Centennial Pit Geometry

Elevation
(ft amsl)

Original Area
199E - 2006

(acres)

Expanded Area
2007

(acres)
Ratio

6080 3 .1 1.0 33%
6100 3.4
6r20 tt.2 4.3 38%
6140 r0.7
6160 24.2 18.4 76%
6180 30. r
6200 38.7 43.2 t t2%
6220 49.5
6240 s6.7 68.8 tzt%
6260 85.5
6280 78.s 92.4 tt8%

Total Area l l 6 165 r42%

9.3.6 Centennial Pit Water Balance Results

The results of the water balance model for the expanded Centennial Pit are shown in detail in Attachment 6.
The expanded Centennial Pit geometry results in greater runoff into the pit, and a slightly higher pit pool
level. The model predicts that water levels stabilize at 40.40 feet above the pit floor, vs. 23.2I and,23.24
feet in previous modeling (ABC, 1998; Whetstone 2006).

The predicted final water level elevation is 59.6 feet below the present day static water level, as shown in
Figure 18. The pit and aquifer take approximately 42 years to refill to 5Qo/o of the final level, and
approximately 100 years to reach99%o of the frnal level.

During the first 42 years after mining, the pit recharges the groundwater in the shallow aquifer. After 42
yezlrs, the net annual flow is from the aquifer toward the pit. Under the final, quasi-steady-state conditions,
groundwater flows from the aquifer to the pit at an average annual rate of 2.L acre-ftlyr.

4124F.080331 WhetstoneAssociahs I
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Figure 18. Model Resulfs; Post-Mining Water Levels in the Centennial Pit

The area of the pond, after more than one hundred years of refilling, is shown in Figure 19. The 4.4-acre
pond represents a small area relative to the size of the pit and the shallow aquifer. Evaporation from this
surface would average I 1.0 gpm (17.7 acre-ft/yr). Leakage through fractures to the deep aquifer would be
10.5 gpm (16.95 acre-ft/yr); leakage from the shallow (Buno Canyon) aquifer to the deep aquifer would be
1.1 gpm (1.7 acre-ftlyr); and leakage from the pit to the deep aquifer would be a small fraction of that (0.20
gpm, 0.33 acre-ff;/yr). lnput data used in the Centennial Pit refilling model, and output for 500 years :lre
given in Attachment 6. The updated water balance results are shown in Table 19.

6,180

CENTENNIAL PIT
2007 Model

6,440

6,120.40
40.40
165.4
4.4

_-_6Jm-., 9,"{9 p.S.-.:fl"X
1,,1.m-rg L7-sqfl:o-.

10.5 gpm, 16.95 acre-ft/w

l t 6
3 .8

from intact BC
from fractures to 9.8

0.2
15.78 acre-ft/

Table 19. Summary of Water Balance Model Resulfs for the Centennial Pit
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Figure 19. Map of Predicted Post-Mining Centennial Pit Pool Surtace Area
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9.3.7 Centennial Pit Chemical Balance Results
The chemical balance model for the expanded Centennial Pit is similar to previous modeling. The results
indicate that the TDS in the shallow pit pond will increase slowly over time. knmediately after mining, the
water quality in the pit will be better than that in the shallow aquifer and in fractures, because the pit will
capture relatively clean water from surface runoff. After 42 years, high-TDS water from the Burro Canyon
aquifer will begin to flow to the pit (vs. 29 years in the original model). Evaporation from the pit pond
surface will begin to concentrate water in the pond, and the TDS will gradually increase until it reaches
quasi-steady-state mass flux conditions, which are limited by geochemical equilibria of sulfate minerals
under near-neutral pH conditions. The model predicts that L63 years will pass before the TDS in the pit
pond reaches 3,000 mg/L (compared to 87 and 90 years in the previous models [ABC, 1998; Whetstone
20061). The changes in TDS concentration in the pit pond over time are shown in Figure 20

$ 1@ 1$ 2@ 2& ru so 4oo 450
TlxE 0.6)

@

Figure 20. Predicted IDS Concentration in Centennial Pit Pool

The shallow aquifer concentration is, at first, improved over the pre-mining concentration. This occurs
because the pit captures relatively clean surface runoff and recharges the aquifer at a rate that exceeds the
net recharge (infiltration minus leakage) from precipitation. Over time, the flow of water reverses, from
the aquifer to the pit, and the aquifer stabilizes at its pre-mining background concentration. Because
gtoundwater will flow from the aquifer to the pit after this time, the Centennial Pit will have no impact on
groundwater chemistry in the shallow aquifer.

Immediately after mining, and for the first 1246 years, the water quality in the N-aquifer is improved
because the pit captures relatively good quality surface runoff water. This water recharges the shallow
aquifer and leaks downward to the N-aquifer, and the total concentration is better than what is currently
being delivered to the deep system. As evapoconcentration of the pit pond occurs over time, the quality of

6 124 y*rs in expanded pit model, vs. l0 I years in the previous model
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water delivered to the N-aquifer decreases. The model predicts that the TDS concentration in the N-aquifer
below the Centennial Pit will increase to 724 mglL from a starting concentration of 683 mgll- (Figure 2l).
This represents a 6%o increase in TDS over pre-mining conditions'. For comparison, the previous models
predicted final concentration sof 717 arrd 718 mglL in the N-aquifer below the Centennial Pit. These
chemical changes are very slight, and are within the measured variability in N-aquifer wells at the site.

The geochemical model input parameters and results are given in detail in Attachment 6.

BACl( gr1 + 1SD

{D MEA}I

BACI 3ROUNO M AN - 1SD

1000
TlilE (years)

Figure 21. Predicted TDS Concentration in N-aquifer below Centennial Pit

9.3.8 GTO Pit Model

The updated GTO Pit model uses the same pit geometry proposed in the EIS and used in the 1998 model.
However, drilling for mineral exploration and water supply indicates that the aquifer Burro Canyon extends
farther south and east, into the area left open-ended in the 1998 report. The zone of Burro Canyon aquifer
assumed to contribute to the GTO Pit is shown in Figure 10. Measurements of water levels in wells PW-5
and PW-6 indicates that the static water level in the Burro Canyon aquifer is 6,169 ft amsl, or 8 feet higher
than previously modeled. These updates to the model are summarizedinTable2}.

' For consistency, the model results are compared to the mean and standard deviations of TDS concentrations in the N-aquifer used
in the 1998 model, which were based on 17 samples with a mean TDS of 683 mg/L and a standard deviation of 140. The model
also uses the mean concenkation of 683 mg/L as the starting concentration in the N-aquifer. Based on 86 samples collected
from N-aquifer wells MW97-78, MW97-9, MW97-l l, MW97-12, and MW97-13 from February 1998 to October 2005, the
mean TDS in the N-aquifer is 629 mglL with a standard deviation of 209.
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Table 20. GTO Aquifer Geometry Used in Current and Previous Modeling

lVater Balance Component 1998
Model

200s-2007
Model

Change

Shallow aquifer area (acres) 1 1 5 . 8 205.6 + 78Yo
Shallow aquifer static water level (ft amsl) 6,161 6,169 + 8 f t

9.3.9 GTO Pit l4/ater Balance Results

The larger aquifer area and higher static water level result in more flow from the shallow aquifer to the pit
and a higher final water level in the updated model than in the 1998 model. The revised model predicts that
water levels stabilize at 6,001.2 ft amsl, or about 27 feet above the pit floor (Figure 22). For comparison,
water levels stabilized at 76.5 feet above the pit floor (5996.5 ft amsl) in the 1998 model (ABC, 1998a).

The predicted final water level elevation is 167 feet below the present day static water level, as shown in
Figxe 22. The pit and aquifer take approximately 39 years to refill to 50%6 of the final level, and
approximately 300 years to reach99o/o of the final level.

During the first 37 years after mining, the pit recharges the groundwater in the shallow aquifer. After 37
years, the net annual flow is from the aquifer toward the pit. Under the final, quasi-steady-state conditions,
groundwater flows from the aquifer to the pit at an average annual rate of 1.8 gpm (2.9 acre-ft/yr).
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Figure 22. Model Resu/fs,' Post-Mining Water Levels in the GTO Pit

The area of the pond, after more than one hundred years of refilling, is shown in Figure 23. The 2.6-acre
pond represents a small area relative to the size of the pit and the shallow aquifer. Evaporation from this
surface would average 6.4 gpm (10.29 acre-fl/yr). Leakage through fractures to the deep aquifer would be
7.9 gpm (12.7 acre-ft/yr); leakage from the shallow (Burro Canyon) aquifer to the deep aquifer would be
0.8 gpm (1.3 acre-ff/yr); and leakage from the pit to the deep aquifer would be a small fraction of that (0.1
gpm (0.18 acre-ff/yr). Input data used in the GTO Pit refilling model, and output for 500 years are given in
Attachment 6. The water balance results are compared to previous modeling results in Table 21.
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Model

Pre-mining ground elevation (ft)
origig*lw-"9Je".1pb--l.g,9lgy*l-io""n
Fin+-l"pitfig_o""-r"_e_l-eyp.1_ion(ft)
Predicted final water level elevation (ft)

; 6,490 6,490
6,lgl i g,igg
5,980 i  5,980

5,996.50 i 6,001.24

GTO PIT
1998a

GTO PIT
2005-2007 Model

D_gprh"g,f _f igsb_glp"yp-rediglsl-pgp!gl*&"e(ff 21.24
Pit area (acres)

-P";gS!919d- frngl p_o_pd ar,e4 (ac_res)
Pond -9ppo19Jig11
Le?kugg frgm_-iplacf -B_C *Sflftf tg -N":pgpif-e,-t
Leakage from fractures to N-aquifer

0.71 acre-ftJ 9,Q ep**l?|g4p:F/v'
! '!.w ,.7".,r.!.9"": !2,.?..lgre:Ny"

from pit to N-aqui 0.18 acre-

The small pond predicted in the floor of the GTO Pit would cover 3.78o/o of the planned pit area. During
periods of higher than normal precipitation, the water levels in the pits could be slightly higher. However,
a significant increase in the pond level is not expected, because both evaporation and the volume of water
required to raise the pond level increase as the water level increase. During drought conditions, the shallow
ponds could go dry. Vegetation that becomes established in the floor of the pit could significantly reduce
the pond area, as phreatophytes extract more water than predicted by free water surface evaporation alone.

9.3.10 GTO Pit Chemical Balance Results

The chemical balance model for the GTO Pit indicates that TDS in the shallow pit pond will increase
slowly over time. knmediately after mining, the water quality in the pit will be better than that in the
shallow aquifer and in fractures, because the pit will capture relatively clean water from surface runoff.
After 37 years, high-TDS water from the Burro Canyon aquifer will begin to flow to the pit. Evaporation
from the pit pond surface will begin to concentrate water in the pond, and the TDS witl gradually increase
until it reaches quasi-steady-state mass flux conditions, which are limited by geochemical equilibria of
sulfate minerals under near-neutral pH conditions. The model predicts that 55 years will pass before the
TDS in the pit pond reaches 3,000 mgll- (compared to 58 years in the previous model). The changes in
TDS concentration in the pit pond over time are shown in Figure 24.

Table 21. Summary of Water Balance Model Results for the GTO Pit
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Figure 24. Predicted TDS Concentration in GTO Pit Pool

As predicted for the other two pits, the shallow aquifer concentration is, at frst, improved over the pre-
mining concentration. This occurs because the pit captures relatively clean surface runoff, and recharges
the aquifer at a rate which exceeds the net recharge (infiltration minus leakage) from precipitation. Over
time, the flow of water reverses, from the aquifer to the pit, and the aquifer stabilizes at its pre-mining
background concentration. Because groundwater will flow from the aquifer to the pit after this time, the
GTO Pit will have no impact on groundwater chemistry in the shallow aquifer.

Immediately after mining, and for the first 98 years, the water quality in the N-aquifer is improved because
the pit captures relatively good qualrty surface runoff water. This water recharges the shallow aquifer and
leaks downward to the N-aquifer, and the total concentration is better than what is currently being delivered
to the deep system. As evapoconcentration of the small pit pond occurs over time, the quality of water
delivered to the N-aquifer decreases. The model predicts that the TDS concentration in the N-aquifer
below the GTO Pit will increase to 1,295 mglL, from a starting concentration of 7,273 mg/L (Figure 25).
This represents a 2Yo increase in TDS over pre-mining conditionst. For comparison, the previous model
predicted a final concentration of 1,305 mg/L in the N-aquifer below the GTO Pit. These chemical changes
predicted by the model are very slight, and are within the measured variability in N-aquifer wells at the site.

The geochemical model input parameters and results are given in detail in Attachment 6.

8 For consistency, the model results are compared to the TDS concentration in the N-aquifer used in the 1998 GTO Pit model,
which was based on 4 samples from MW97-13 with a mean TDS of 1,273 mg/L.
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Figure 25. Predicted TDS Concentration in N-aquifer helow GTO Pit

1.0. CONCLUSIONS

This Annual Hydrogeologic Update for the Lisbon Valley Mine is required by the GWQD Permit and the
ROD. Two pumping wells were drilled during 2007 and one monitoring well, one piezometer, and one
open boring were abandoned, in accordance with R655-4-12. Water was pumped from six water supply
wells to dewater the Centennial and Sentinel Pits and to provide process water. The rate of dewatering of
the Centennial Pit increased in 2007 from the previous year, because of a 38o/o increase in pumping from
PW-3. Overall water pumping increased 18% from 2006 to 2007 across the site, although the annual
average pumping rate (282 gpm) represented only 17% of the 1,650 gpm water rights for the project.
Water supply well PW-5 went dry in 2007, and a smaller pump was set in PW-6 to accommodate lower
flow rates. Other well activities in 2007 included the repair of damaged casing in water well PW-3,
investigation of well PW-4, and rebuilding the pump in PW-7.

The hydrogeologic data collected in 2007 supports the approach and conclusions of previous modeling of
flow and chemistry of the open pits after mining. For 2007, no changes were necessary to the 2005-2006
updated models of groundwater flow and chemistry in the Sentinel and GTO mine pits, surrounding
shallow aquifer, and underlyrng deep aquifer. LVMC modified the mine plan in 2007 to expand the
Centennial Pit from 116 to 152 acres, and the hydrologic model was updated accordingly. As of December
2007, no other changes to the mine plan had been formalized, and the mine was in full operation.

The Sentinel Pit model indicates that water quality in the N-aquifer below the pit is expected to improve for
the first 77 years after mining. Thereafter, water qualrty is expected to decrease nominally, with a final
increase steady-state TDS concentration of 6Yo (compared to 7%o in the 1998 model). The current model's
prediction of better quality in the N-aquifer than in the previous model occurs as a result of a slightly larger
surface arcathat collects and delivers relatively good quality runoff to the Sentinel Pit.

The Centennial Pit model indicates that water quality in the N-aquifer below the pit is expected to improve
for the first 124 years after mining. Thereafter, water qualrty is expected to decrease nominally, with a
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final increase steady-state TDS concentration of 6%. The predicted final steady-state TDS is to 724 mgL
compared to 717 mg/L in the 2005 model and 718 mg/L in the I 998 model.

The GTO Pit model indicates that water quality in the N-aquifer below the GTO Pit is expected to improve
for the first 98 years after mining (compared to 110 years in the 1998 model [ABC, 1998a]). Thereafter,
water qualrty is expected to decrease nominally, with a final increase steady-state TDS concentration of 2Yo
(compared to 3o/o in the previous model). The differences between the models results from the slightly
higher static water level and an increase in the areal extent of the Burro Canyon aquifer near the GTO Pit.
Although the increase in N-aquifer water qualrty is predicted to occur 12 years earlier, the simulated final
water quality is better than previously predicted.

None of the predicted changes to the N-aquifer TDS load exceed, or even approach, the preliminary
Ground Water Protection Levels for the N-aquifer. Water quality in the Burro Canyon aquifer is not
affected by the mine pits, because immediately after mining, the water flowing from the pits to the aquifer
is better quality than currently exists, while in later years, groundwater flows from the aquifer to the pits.

March 31,2008
Prepared and submitted by:

Whetstone Associates, Inc.

/rr-t/ryb*,'
Susan A. Wyman, P.E., P.G.
Principal Hydrologist / Civil Engineer
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Well PW-8 As-Built Report
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Chuck Bauer, Mine Geologist, LVMC

Susan Wyman, P.E., P.G., Whetstone Associates, Inc.

January 28,2008

As-Built Report, Water Supply Well PW-8
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Water supply well PW-8 was drilled, completed, and pump tested from March 28 - June 10, 2007.
The well is located southwest of waste rock Dump C at mine coordinates 42,243.94N, 40,982.108
(Figure l). AK Drilling of Butte, Montana, drilled, completed, and developed the well. 4D
Plumbing Water Well Services of Nephi, Utah, set and operated a submersible pump for the constant
discharge pumping test. Whetstone Associates designed the well, supervised well completion, and
collected and analyzed the pumping test data.

Schedule of Activities

Drilling at well PW-8 began on March 26,2007. Well construction was completed on May 30, and
well development occurred from May 31 to June 4. The schedule for drilling, completion, and
development is shown in Table 1.

An earlier hole (Boring PW-8A) was drilled in 2006, however the boring was not drilled to the target
depth or completed as a well. Rex Wyatt Drilling began drilling on July 23,2006. An 8 718" pilot
hole was drilled to 790 feet, and a L4 3/o" hole was reamed to 660 ft below surface. However,
equipment failures prevented drilling advancement, and 490 feet of bit and drill string were lost in
the hole and could not be retrieved. A request to redrill was submitted to the Utah State Engineer's
Office in November and approved in December, 2006. The PW-8A boring was plugged and
abandoned by AK Drilling in accordance with the Utah Administrative Rules for well abandonment
(R655-4-LZ). The open hole had caved to 148 feet and was abandoned by tremiing a 6-bag sand-
cement slurry into the hole in two lifts (6.5 cyds on May 2,2007 and 5 cyds on May 30,2007). The
surface casing was cut off two feet below surface. The replacement well, PW-8, is located 35 feet
from the original boring.

Table 1. Schedule of Water Supply Well Drilling, Completion, and Testing

WELL
ID

DATE
DRILLED

DATE
COMPLETED

i
DATE i

DEVELOPED i
DATE OF

PUMPING TEST
DATE

SAMPLED
pw-re i 7 tz3/06 - ttlt5lo6 i Not comoleted I l\te I Nla i ula--i'\t:t--i:/rs701: 
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Well Dril l ing and Geology

16-inch surface casing for PW-8 was set and cemented in an 18-inch hole to a depth of 3 I feet below
surface. A9 7l8" pilot hole was drilled to an initial depth of 1,515 ft below ground surface using a
Failing HD2000CF mud rotary rig. The hole was reamed to 1,420 ft using a 14 3/o" hole opener
(reaming bit). Because the Navajo Formation had not been reached, a decision was made to deepen
the hole, ffid the 9 718" pilot hole was advanced to 1,555 ft and reamed to 1550 ft. Drilling
conditions were fairly difficult, with lost circulation at 560 feet and slow drilling from 920 to 1,555
feet, as shown in the detailed schedule of well drilling and completion activities (Table 2).

Table 2. Detailed Schedule of PW-8 Well Drilling and Completion Activities
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Dsv
Fri
Sat

Wed
Thu
Fri
Sat
Sun
Mon
Tue
Wed
Thu
Fri
Sat
Sun
Mon
Tue
Wed
Thu
Wed
Thu
Mon
Tue
Wed
Thu
Fri
Sat
Sun
Mon
Tue
Wed
Thu

Date Activitv
3/16107 Mobilize Rig
3/17/07 Mobilize Rig
3/28107 Drill & set surface casing
3/29/07 Drill & set surface casing
3130107 Drill 9 7/8" pilot hole 0 - 260'
3l3ll07 Drill 9 7/8" pilot hole to 490'
4lll07 Drill 9 7/8" pilot hole to 680'
412/07 Drill 9 7/8" pilot hole to 920'
4/3/07 Drill 9 7/8" pilot hole to 1,000'
4/4/07 Drill 9 7/8" pilot hole to 1,100'
4/5107 Drill 9 7/8" pilot hole to 1,150'
416107 Drill 9 7/8" pilot hole to 1,200'
4/7/07 Drill 9 718" pilothole to 1,320'
4/8107 Drill 9 7/8" pilot hole to 1,320'
419107 Drill 9 7/8" pilot hole to 1,320'

4/10/07 Drill 9 7/8" pilot hole to 1,480'
4llll0'7 DriU 9 7/8" pilot hole to 1,515'

4/12 - 4/17 Off/ transition
4ll8/07 Ream 14 3i4" hole 0 to 110'

4/19 - 4/22 Down for repairs
4/23/07 Ream 14 3/4" hole to 186'
4124107 Ream 14 3/4" holeto286'
4/25107 Ream 14 3/4" holeto 404'
4126107 Ream 14 3/4" hole to 484'
4/27/07 Ream 14 3/4" hole to 604'
4/28/07 Ream 14 3/4" hole to 700'
4/29107 Ream 14 3/4" hole to 803'
4130/07 Ream 14 3l4" hole to 863'
5lll07 Ream 14 3/4" hole to 902'
5/2107 Ream 14 3/4"holeto992'
5/3107 Ream 14 3/4" hole to 1.026'

p3y Date
Sat 5/5 - 5/7
Tue 518107
Wed 519107
Thu 5/10/07
Fri 5lll/07
Sat 5/12/07
Sun 5ll3l07
Mon 5/14/07
Tue 5ll5l07
Wed 5116 - sZl
Tue 5122/07
Wed 5123107
Thu 5124107
Fri 5D5/07
Sat 5/26107
Sun 5/27/07
Mon 5128/07
Tue 5/29/07
Wed 5130107
Thu 5/31/07
Fri 6/1107
Sat 6/2107
Sun 613107
Mon 614107
Tue 6/5107
Wed 6/6107
Thu 617/07
Fri 6/8107
Sat 619107
Sun 6/10/07
Mon 6lll/07

Activitv
Down
Ream 14 3/4" hole to 1 ,121 '

Ream 14 3/4" hole to 1,161'
Ream 14 3/4" holeto 1,221'
Ream 14 3l4" holeto 1,270'
Ream 14 3/4" holeto 1,320'
Ream 14 3/4" hole to 1,420'
Drill 9 7/8" pilot hole to 1,515'
Drill 9 7/8" pilot hole to 1,555'
otr
Ream 14 3/4" holeto 1,475'
Ream 14 3/4" hole to 1,510'
Ream 14 3/4" hole to 1,550'
Run casing, sand, bentonite plug
Run casing, sand, bentonite plug
Run casing, sand, bentonite plug
Run casing, sand, bentonite plug
Run casing, sand, bentonite plug
Run casing, sand, beirtonite plug
Well development
Well development
Well development
otr
Well development
Set pump, run pump test
Set pump, run pump test
Transition/staging
Transition/stagrng
Set pump, run pump test
Set pump, run pump test
Pull test pump

Fri 5/4/07 Ream 14 3/4"holeto 1.081'

t
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A geologic log is provided in Attachment I and the simplified borehole geology is shown in Table 3.
The boring encountered alluvium to a depth of 40 feet and Mancos Shale to 170 feet below surface.
Dakota Sandstone (Beds 3 - 13) occurred from 170 to 400 feet, with Burro Canyon Formation (Bed
14 and 15) from 400 to 600 feet. This represented the full thickness of Burro Canyon (i.e., the unit
was not faulted out2 as commonly occurs elsewhere on the property). The Morrison Formation,
which acts as a confining layer that perches the Burro Canyon Aquifer, occurred from 600 to t ,100
ft. An unusually thick sequence of Summerville Formation occurred from I ,100 to 1,340 feet, most
likely the result of multtple faults. The Entrada Formation occured from 1,340 to 1,535 feet and the
hole terminated in Navajo Sandstone at 1,555 ft.

4124H.080128I
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Well PW-8 As-Built Report

Because the hole was drilled with mud, it was difficult to identiff fractured and sandy zones during
drilling. Broken zones were observed from 970-1040, lt50-1170 and 1220-124A, while zones with
sandstone occurred from 930-950, 970-1,040, 1,070-1,110, 1,150-1,170, 1,220-1,240, 1,290-1,310
and 1,330-1,555. Water levels and groundwater inflow were not evident during drilling, because the
hole was drilled using mud.

Tahle 3. Geology of Production Well PW-8

BED FORMATION DEPTH (fr)

I Quaternary Alluvium (Qal) 0-40

2 Mancos Shale (Km) 40-170

3,4,5 Dakota Sandstone (Kd) 170-260

6,7,8 Dakota Sandstone (Kd) 260-3r0

9 ,10 Dakota Sandstone (Kd) 310-340

11 Dakota Sandstone (Kd) 340-355

T2 Dakota Sandstone (Kd) 3ss-370

13 Dakota Sandstone (Kd) 370-400

T4 Burro Canyon Formation (Kbc) 400-500

15 Burro Canyon Formation (Kbc) 500-600

l7 Morrison Formation (Jm) 600-1,100

Brushy Basin Member (Jmb)

Salt Wash Member (Jms)

Js Summerville Formation (Js) 1,100-1,340

Je Entrada Sandstone (Je) 1,340-1,535

Jn Navajo Sandstone (Jn) 1,535-1,555+

Well Completion

Well PW-8 was cased with 8 5/8" O.D., 0.352-wall and 0.25-wall J-55 threaded steel casing
(commonly used for oilfield tubing). The lower 7 joints of casing (277 .5 ft) were factory slotted by
Midwest Peforating in Nephi, UT using 0.058-inch wide, 2.5-inch long slots in a uniform pattem of
32 slots per foot (Figure l). Due to the hardness oftle J-55 steel, Midway Perforating had difficulty
maintaining a consistent slot width, and approximately l0% of the slots exceeded tolerance for an 8-
12 sand. The oversized slots were sealed onsite using steel wool and JB Weld Industroweld. The
bottom plug was fabricated by "orange peeling" the lowest joint of casing (cut and welded to a l-ft
taper). The casing was set to a total depth of 1549.4 feet bgs, and screened from 1277.9 to 1549.4 ft

4124H.080128
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bgs. The lower nine joints of casing (360 ft including the screen) were 0.352" wall thickness and the
upper 30 joints of casing (1,190 ft) were 0.25" wall thickness.

Stainless steel casing centralizers were placed at the top of each joint (approximately every 40 ft) for
the first 8 joints (screen and blank), for a total of 8 centralizers.

Figure 1. Mill-slotted Well Casing Used in PW-8 Well Completion

An 8-12 sand filter pack was pumped down hole through l%-inch schedule 120 PVC tremie pipe
using a Honda WT30X 8-hp trash pump and a Honda 5-hp trash pump. A total of 10.7 3,000-lb bags
of filtermaterial were installed from 1,180 ftto 1,555 ftbelow ground surface. Abentonite seal was
installed from 1,177.5 to 1,180 feet bgs using three pails (150 lbs) of Cetco 'A-inch coated bentonite
pellets. The annular space above the pellet seal was cemented from 898 ft bgs to 1177.5 ft using 4
pallets of cement (Quickcrete@ Tlpe VII Portland cement) mixed in 16 batches and injected through
the tremie pipe. After injecting the cement, the 950 ft string of lY+-inch tremie pipe slipped loose
from the elevator and was lost in the annulus. The remaining annular space cemented to ground
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surface using a 10-bag sand/cement slurry, provided by Le Grande Johnson and pumped through
new tremie pipe by AK Drilling. The well completion diagram is provided in Appendix B.

Staticwaterlevelwasmeasured at877.01 ftbelowtopofcasing(btoc), atanelevationof 5,536.7 ft
above mean sea level (amsl). Well completion and water level data are summaized in Table 4.

Well Development

Well PW-8 was developed by airlifting and surging with periodic injections of Ringfree@ dispersant
to remove drilling mud and Tackle@ to reduce the fluid viscosity. The well was developed for
approximately 64 hours over four days. The observations and water quality parameters measured
during well development are shown in Table 5.

Table 5. Sediment Yield, Observations, and Water Quality Field Parameters Measured

s/3r/2007
513U2007
5/3r/2007
5t3v2007
st3r/2007
61v2007

61v2007

61y2007
6n/2007

6lt/2007

6n/2007
6/t/2007
6tv2007
6t212007
6t2/2007
6t412007
6t412007
61412007
6t412007
6/4/2007
6/4/2007
6t4/2007
6/4/2007
6t412007

9:40
l3:45
l4.,20
1 7 : 1 5

7:08

10:30

l3:40
15:00

16:30

l7 :50
18:00

9:45
17:20
7:35
7:35
8 : 1 0
8:20
9:30

l0:05
l 0 : 1 5
l3 :00

913

860

1129

987

32

8.60

A Q
o . o

8.48

8.6

1 . 5

; ;

Begin airlifting from bottom of well, unloading mud
very fine sand, orange color, Fe will not settle out
Mix & inject Ringfree, let sit one hour
Airlifting from 1 ,240 ft
Airlift overnight
very fine sand, orange color
Mix & inject 2 tubs Ringfree (2.5 gal/tub), surge 3x, let
sit 1.5 hours
Rotating jetting tool & injecting i airlifting
Excessive mud, very little sand
Mix & inject 2 tubs Ringfree (2.5 gaVnb) at 1,430',
surge 3x, let sit 1.5 hours
Resume airlifting from 1,430'
Low sediment, high iron
Airlift overnight, worked up 8 rods jetting, then back
Rented extra development pipe from Beeman
Mix & inject 2 tubs Ringfree, let sit (stop development)
Resume development
Producing lots of vfg sand & mud

very fine sand & mud

Rest l5 min, resume air, moderate vf sand
Airlifting from bottom of well
very fine sand & native clay
Stop development

Table 4 Completion Data for Pumping Well PW-$

Well Completion
Date

Northing
(f0

Easting
(f0

Elevation of
Top of
Casing

(ft amsl)

Screened
Interval
(ft bgs)

TotaI
Depth

(f0

Depth to
Water

(ft btoc)

Water Level
Elevation

(f0

PW{ s/30t07 42243.94 40982.1 6413.73 r.272- 1.549 1549.4 877.01 5.536.72

During Well Development

DATE TIME

AIRLIFT
FLOW
RATE
(eom)

TEMPER-
ATURE

(oF)
pH

EC
(pm/cm)

Sediment
in Imhoff

Cone
(ml)

COMMENTS
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Aquifer Hydraulic Gonductivity Testing and Water Quality Sampling

Two aquifer pumping tests were conducted in well PW-8. On June 5, the well was pumped for 2.5
hours at an average pumping rate of 32.8 gpm. The intake of the Berkely 6T560-230 submersible
pump was set at 1,015 ft bgs, and the water level was drawn down to the pump intake. The pump
was shut off after 2.5 hours, and the 4-inch discharge line was not equipped with a check valve, so
water flowed back into the well and the water level recovery data could not be analyzed.

The pump was lowered 240 feet, and a 25-hour pumping test was conducted on June 9 - 10. The
water level was drawn down to the approximate level of the pump intake (1,255 ft), which was
below the reach of the available water level sounder (1,050 ft). Although drawdown could not be
measured during pumping, recovery water levels were measured startin g at 209 minutes after the
pump shut off, when water levels reached 1,046 ft btoc. Water level recovery was monitored for 5
days, at which time the water level had recovered to within 6.2 feet of the static, pre-test water level.

Figure 2. PW-t Well Development by Air-lifting

4124H.080128
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Figure 3. lnstantaneous Flow Rate during PW-l Pumping lesf
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Figure 4. PW-9 Pumping lesf
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The water level recovery data from the 25-hour pumping test was analyzed using the Theis and
Jacob methods. The data show a distinct difference between the early time (<350 minutes) and late
time (700 minutes - 5 days) measurements. Analysis of the early time data using the Theis method
produces an aquifer hydraulic conductivity of 7 .36 x 10-6 cm/sec (0.02 | ftlda}, while late time
dataproduces an aquifer hydraulic conductivity of 3.01 x l0-o cm/sec (0.009 ftlday). Analysis using
the Jacob method yields similar results. The geometric mean hydraulic conductivity, using both
analysis methods and both early- and late-time data,is 4.69x 10-6 cm/sec (Table 6).

The permeability was at least an order of magnitude lower than expected. The low permeability
could result from faults in the area that produce significant clay gouge and impede groundwater
flow. Also, the Summerville and Entrada Formations, which contain more clay than the Navajo
Formation, were thicker than expected. The boring penetrated only 20 feet into the Navajo
Formation. Inadequate well development could also contribute to the low yield, although significant
effort and time (over 64 hours) were spent on well development.

Table 6. PW-$ Aquifer Hydraulic Conductivity lesf Resu/fs

Production Well PW-8 Recolon we

Saturated
Thickness Analytical

Method

Transmissivity
(cm2lsec)

K
(cm/sec)

K
(ft/dav)(ft) (cm)

674
674
674
674

20544
20544
20544
20544

Theis Recovery -Early Time
Theis Recovery -Late Time
Jacob Recovery -Early Time
Jacob Recovery -Late Time

0 . 1 5  1
0.062
0.143
0.065

7.36E-06
3.01E-06
6.948-06
3.16E-06

0.02r
0.009
0.020
0.009

Geomean 0.10 4.69E-06 0.013

A water sample was collected after 24 hours of pumping and submitted to ACZ Laboratory for
analysis. The results indicate that the water is a sodium-bicarbonate type water with moderately
high levels of dissolved solids (500 mgll) and gross beta concentrations exceeding Utah groundwater
quality standards.

Pump Selection and Installation

Well PW-8 is equipped with a Grundfos 855400-29 and 40 Hp motor set on 4-inch steel drop pipe.
The pump intake is set at 1,267 ft bgs, and the well is equipped with a l-inch PVC sounder tube.
The pipeline from PW-8 is plumbed into the raw water supply (the Northern Alignment).

4124H.080128
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LISBON VALLEY MINING COMPANY

Project Lisbon Valley Copper

Area: frnfuir,,t/. f /a.?t

Drill Hole Coordinates Paoe / oI I

No. /u-8
Depth: /fft'

Bearing:
fnc.. t/ertlrr'/

+'/ z#.?// N
ya 7i,/ /a E
/;/ /3 E.

Drilf Tvne n"'/ft'/arY

Logged by: s. /r'lman
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LISBON VALLEY MINING COMPANY

Project Lbbon Valley Copper

Area: {1ellear, "o' , ""'/rroV

Drill Hole Coordinates Paoe Z of I
No. Fh*fr
Depth: , ,'.t f

Bearing:
fnc.: ft,/r$r,t/'

ttt j/-i,fl N

'4,, ?,!? /A E

1,/o El.
Drilf TYPe; *'*h,

Logged by:. s: a+rrtan

Date: 3/il/t? _ t.lr/d,l

Drill Go.:

From

To

Descdflbn R( Alteration FeOx s= Calcar/

CO:

Assays Hzo

gpmSilic.Argil. org.
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a .

,*tr/ I
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LISBON VALLEY TIINING COiIPANY

Lisbon Valley Gopper

ftnltrr.r,z/ ,/ {At-p

Drill Hole Coordinates Page 3 of ,4
No. Pttt-B
Depth: tsts7
Bearing:
Inc.: y4,7/;12i

1.2 2/#.q/ N
.'r',:' ,2.t3, fi E

,iqn El.

Drif lTyps n'lro/try

Logged by: s urrua
Date: 3/n h,t - €lr/fi

Drill Go.:

From

To

Descriplion R( Alteraton FeOx s- Calcar/

Cos

Assays Hzo

gpmSilic.Argil.org.

tgP - L/ /o
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' -  - 1 f/r

q/0 - ?20 l J7/

ctzo- /7o (, *:_=- _{/r

q70- tya
dt7rt7 t/ren fi/t. li,rly f,/a/6 *
rna/tftae,

_r/r

,7y2 - 450 -r/r
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LISBON VALLEY iIIHING COiIPANY

Project Lisbon Valley Copper

Area: /enftnn;a/ /C/a^d

Drill Hole Coordinates Pase / of I
No. Pll/-8
Depth: /5557
Bearing:
lnc.:

4? 7/3. 7/ N
q!, Qtz /P E

1"/ ' '  El.
DrillType: nulmldn

Logged by: s, trtynn
Date: 5/s8 z * €/s' ^

Drill Co.:

From

To

Descriplion Rx Alteralbn FeOx S= Calarl

CO:

Assays Hzo

gpmSilic.Argil.org.
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LISBON VALLEY MINING COMPANY

Projecfi Lisbon Valley Copper

Area: /er/errrr,a/ '' /ar,

Drill Hole Goordinates Paqe 5 ot I
No- ,/ll/'8
Depth. ';7

Bearing:
fnc.: y'et&ra/

//7 Zt/?.q{ N
q/) ?tr,/o E
rtfu El.

Drif l TYPe 1 t7'"/ r "{rr/

Logged by: s. tctlnun
Date: s/zr/n - nlrltr
Drill Co.:

From

To

Description Flx Alteralion FeOx S= Calcarl

CO:

Assays Hzo
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LISBON VALLEY TilINING COMPANY

Project Lbbon Valley Copper

Area:

Drill Hole Coordinates Page b of B
No. PH-fr
Depth: /555 '

Bearing:
lnc.: urr'/

/// /{f. // N
tto ffl u E

/'//h) El.

Drifl Typel pudro/rry

Logged by: s aynan
Date: s/2r/ar- F/ilat

Drill Go.:
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To

Description Rx Alteration FeOx S= Calcarl

CO:
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LISBON VALLEY MINING COhIPANY

Project Lisbon Valley Gopper

, /enrrnn a/ ,k /amr'

Logged Uy: 5. uraaa
Date: 7/u/ot' ;/tE/ar

Dri f tCo.:  
'  n "
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LISBON VALLEY MIIIIING COTIPANY

Project Ltsbon Valley Copper

Area :  / e r r ' e r r ; a / ,  / ,

Drill Hole Coordinates Page t of I
No. Pltt- F
Depth: / 555'
Bearirq:
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Well PW-8 As-Built Report

ATTACHMENT 2

WELL COMPLETION DIAGRAM

4124H.080128 Wh e ts to n e As s o cia te,s)
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0 - 1177.5: Cemenl
grout

0 - 3 1 : 1 8 - i n c h
borehole

31 - 1555: 14.75-
inch borehole

+1.6 - 1,190: 8-inch
0.25 wall J55 blank
steel casing

+1.6  -  1271.9 :  8 "  lD
(8 sr8" oD) Jss
casing

- 40: lt brown to yellow brown calc. silt (alluvium)

- 170: dark gray calcareous silty shale (Mancos
Fm.)

170-260: White to bufi, fg - mg sandstone (Dakota
Beds 3,4,5)

- 310: Carbonaceous blackshale and lt gray shale

- 370: white fg-mg sandstone w/ green siltstone-shE

70 - 400: white-bufi sandstone

- 500: red and green shale

500 - 600: white fg sandston€ and conglomerate

600 - 1 1 '10: purple and green calcareous siltstone,
(Morrison Formation)

PW-8 Well Completion Diagram Page 1 of 2
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PW-8 Well Completion Diagram



Well PW-B As-Built Report

ATTACHMENT 3

PUMPING TEST DATA AND ANALYSIS

Whetstone AssociaEs)
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PW-$ Pumping lesf FIow Data

Date+Time
616107 13:04
616107 13:05
616107 13:07
616107 13:09

Comments

616107 13:11
616107 13:15
616107 13:17
616107 13:31
616107 13:45
616107 14:00
616107 14:15
616107 14:30
616107 15:00
616107 15:15
616107 15:30
616107 15:32

4851.58 total gallons
148 minutes pumped
2.5 hours pumped
32.8 weighted average gpm

Gallons

10.53i  34.2

Date+Time GallonsTime (s) Flow (qom) Turbidity Gomments
619107 10:00 on
619107 10:03 6 7.53 47.8Moderate
619107 10:08 6 7.45 48.3 h
619t07 10'.17 6 6.96 51.7
619107 10:25 6 6.76 53.3 Moderate
619lAT 10:35 6 6.75 53.3Moderate
6/9lA7 10:45 6 6.68 53.9Low
619107 11:00 6 6.68 53.9Low
619107 11:15 6 7 . 1 8 50.1Clear
619107 11:30 6 7.39 48.7 Clear
619107 11:45 6 7.07 50.9Clear
619107 12:05 6 7.54 47.7Clear
619107 12:15 6 7 . 1 5 50.3Clear
619107 12:16 6 5.65 63.7Clear valve
619107 12:18 6 5.36 67.2Clear
619/07 12:30 6 6 . 1 0 59.0Clear
619107 12:31 6 5.70 63.2 Clear
619107 12:45 6 6 . 1 8 58.3Clear
619107 13:00 6 6.69 53.8Clear
619107 13:15 6 6.44 55.9Clear
619107 13:30 6 6.66 54.1Clear
619107 13:45 6 6.69 53.8Clear
619107 14:00 6 6.50 55.4 Clear
619107 14:15 6 6.91 52.1 Clear
619107 14:30 6 6.50 55.4
619107 14:45 6 6.72 53.6
619107 15:00 6 7.06 5 1 . 0
619107 15:15 6 6.75 53.3
619107 15:30 6 7.32 49.2
619107 15:45 6 7 . 1 6 50.3
619107 16:00 6 7.46 48.3
619107 16:15 6 7.34 49.0
619107 16:30 6 7.53 47.8
619107 16:45 6 7.50 48.0
619107 17:00 6 7.53 47.8 valve 1/8
619107 17:30 6 6.21 58.0
619107 18:00 6 7.28 49.5

Page 1 WhetstoneAssociahs I
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PW-8 Pumping lesf FIow Data

69413.43 total gallons
1500 minutes pumped
25.0 hours pumped
46.3 weighted average gpm

1 0 0
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6/9/07
10:00

0/9/07 6t9t07
12:00 14:00

6t9107 6t9107
16:00 18:00

6/9t07 6t10t07 6/10t07
22:00 0:00 2:00

DATE + TlilE (Hr:Min)

6t10t07 6/10t07
6:00 8:00

6t10107
10:00

6t10t07
4:00

6t10107
12:0O

Date+Time Gallons Time (sl Flow (Eom) Turbiditv Comments
619107 18:30 6 7.60 47.4
61910T 19:00 6 7.44 48.4
619107 19:30 6 6.97 5 1 . 6
619107 20:00 6 7.69 46.8
619107 20:30 6 7.62 47.2
619107 21:00 6 7.54 47.7
619107 21:30 6 7.56 47.6
619107 22:AO 6 7.28 49.5
619107 23:00 6 7.50 48.0
6110107 0:00 6 7.25 49.7
6110107 1:00 6 7.43 48.5
6110107 2:00 6 7.75 46.5
6/10/07 3:00 6 8.40 42.9
6110107 4:00 6 8.81 40.9
6110107 5:00 6 9.03 39.9
6110107 6:00 6 9.41 38.3
6110107 7:00 6 9.59 37.5
6/10/07 8:00 6 9.7s 36.9
6/10/07 9:00 6 9.84 36.6
6110107 10:00 6 10.2 35.3Clear
6110107 10:12 6 6.06 59.4
6110107 10:13 6 6.21 58.0
6110107 10:13 6 6.40 56.3
6110107 1O:14 6 7.38 48.8
6110107 10:15 6 7.92 45.5
6110107 10:16 6 8.37 43.0
6110107 10:17 6 8 . 1 5 44.2
6110107 10:19 6 8.36 43.1
6110107 1O:22 6 8.50 42.4
611010T 10:26 6 8.46 42.6
6110107 10:33 6 8.81 40.9
6110107 10:41 6 8.81 40.9
6110107 10:51 6 9.00 40.0
6110107 10:59 6 8.56 42.1
6110107 11:00 42.1 off

FLOW RATE. PW{ 2SHOUR PUMPING TEST

I
;n^-1!d!l;!1 ,1- .r
,  t - t  'T I |  

1 , t f f i
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Page 2
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WhetstoneAssociates I



I PW-$ Pumping Tesf - Water Level Data - June 6, 2A07
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PROJECT:
WELL:
DATE:
HYDROLOGIST:
PUMP OPERATOR:
PUMP:
SOUNDER TUBE STICKUP:
STATIC WATER LEVEL:
BOTTOM OF SCREEN:
PUMP INTAKE:
PUMPING RATE:

Lisbon Valley Mine
PW.8
June 6, 2OO7
Susan Wyman, Whetstone Associates
4D Plumbing - Water Well Services
Berkely 6T560-230 on 4" discharge pipe

| 2.72lftabove ground surface
l---ET6lft below top of PVC sounder tube
l-m6h betow ground surface

1015 ft below ground surface
l----tsl g pm (time-weighted average)

I
I
t
I
t
I
I
I
I
I
I

Date/Time
(m/d/vr hr/min)

Delta Time
(minutes)

Elapsed Time
At

(minutes)

Depth to
Water
(feet)

Drawdown
As

(feet)
Comments

616107 12:56 891.50 Pump On
616107 12:58 Down on overload
616107 13:04 0.0 891.50 Pump On
616107 15:32 148.0 1 0 1 5 . 0 0 Pumo Off
616107 15:39 155.30 155.3 875.00 -16.50 No check valve
616107 15:39 0 . 1 7 155.5 876.00 -15.50 Water drained from
616107 15:39 0 . 1 5 155.6 877.00 -14.50 pump column into
616107 15:39 0.22 155.8 879.00 -12.50 well
616107 15:40 0.32 156.1 881.00 -10.50
616107 15:40 0.32 156.5 883.00 -8.50
616107 15:40 0.33 156.8 885.00 -6.50
616107 15:40 0 . 1 8 157.0 886.00 -5.50
616107 15:41 0.37 157.3 888.00 -3.50
616107 15:41 0.38 157.7 890.00 -1 .50
616107 15:42 0.57 158.3 892.39 0.89
616107 15:42 o.23 158.5 893.86 2.36
616107 15:42 0.33 158.9 895.21 3.71
616107 15:43 0.43 159.3 896.70 5.20
616107 15:43 0.35 1s9.6 898.00 6.50
616107 15:43 0.28 159.9 899.00 7.50
616107 15:44 0.33 160.3 900.00 8.50
616107 15:44 0.32 160.6 901.00 9.50
61610T 15:44 0.28 160.9 902.00 10.50
616107 15:45 0.35 161.2 903.00 1 1 . 5 0
616107 15:45 0.35 1 6 1 . 6 904.00 12.50
616107 15:45 0.37 1 6 1 . 9 905.00 13.50
616107 15:46 0.42 162.4 906.00 14.50
616107 15:46 0.45 162.8 907.00 15.50
616107 15:47 0.42 163.2 908.00 16.50
616107 15:47 0.70 163.9 909.50 18.00
616107 15:48 0.33 164.2 910.00 18.50
616107 15:48 0.s3 164.8 9 1 1 . 0 0 19.50
616107 15:49 0.60 165.4 912.00 20.50
616107 15:50 0.62 166.0 913.00 21 .50
616107 15:50 0.70 166.7 914.00 22.50
616107 15:51 0.92 167.6 9 1 5 . 1 0 23.60
616107 15:52 0.72 168.3 916.00 24.50
616107 15:53 1 . 5 8 169.9 917.00 25.50
616107 15:55 1 . 2 8 171.2 918.60 2 7 . 1 0
616107 15:55 0.57 171.8 919.00 27.50
616107 15:57 1 . 4 8 173.3 920.00 28.50
616107 15:58 1 . 1 8 174.4 920.60 29.10
616107 15:59 0.83 175.3 921.00 29.50
616107 15:59 0.68 175.9 921.30 29.80

Page 1 WhetstoneAssociates I
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PW-g Pumping Tesf - Water Level Data - June 6, 2007

Date/Time
(mldlw hr/min)

Delta Time
(minutes)

Elapsed Time
At

(minutes)

Depth to
Water
(feet)

Drawdown
As

(feet)
Comments

616107 16:00 0.53 176.5 921.50 30.00
616107 16:02 1 . 5 5 178.0 922.00 30.50
616107 16:03 1 . 6 3 179.7 922.40 30.90
616107 16:04 0.90 180.6 922.60 3 1 . 1 0
616107 16:07 2.77 183.3 923.00 31.50
616107 16:09 2 . 1 7 185.5 923.20 31.70
616107 16:17 7.70 193.2 923.18 3 1 . 6 8
616107 16:17 0.33 193.5 923.00 31.50
616107'16:25 7.47 201.0 922.69 3 1 . 1 9
616107 16:30 5.00 206.0 922.30 30.80
616107 16:50 20.00 226.0 920.18 28.68
616107 17:15 25.00 251.0 917.72 26.22
616107 17:31 16.00 267.0 916.24 24.74
616107 17:45 14.00 281.0 915.08 23.58
6n107 13:38 1 193.00 1474.0 889.97 -1 .53
618107 14:20 1482.00 2956.0 881.89 -9.61

Water ler ll rise

from pum l column
I

\ Pre-test static wa rr level I
\

_
h i c c i n a l i r
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PW-8 June 10, 2007 Pumping Test - Water Level Recovery Data
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PROJECT:
WELL:
DATE:
HYDROLOGIST:
PUMP OPERATOR:
PUMP:
SOUNDER TUBE STICKUP:
STATIC WATER LEVEL:
BOTTOM OF SCREEN:
PUMP INTAKE:
PUMPING RATE:

Lisbon Valley Mine
PW.8
J u n e 9 - 1 0 , 2 0 0 7
Susan Wyman, Whetstone Associates
4D Plumbing - Water Well Services
Berkely 6TS60-230 on 4" discharge pipe

I 1 .60lft above ground surface
mft betowtop of PVC soundertube
l-TEZ5'.Zdlft betow sround surface

1255 ft below ground surface
I-----63 gpm (time-weighted average)

Date/Time
(m/d/yr hr/min)

Delta Time
(minutes)

Elapsed Time
At

(minutes)

Depth to
Water
(feet)

Drawdown
As

(feet)
Comments

6/9/07 9:54 877.O1 Static,
619107 10:00 0.0 877.01 0.00 Pumo On
619107 10:25 25.00 25.0 1040.00 162.99

6110107 11:00 1475.0Q 1500.0 1250.00 372.99
Pump Off, assume dd
5 ft above DUmD intake

6110107 14:29 209.00 1709.0 1036.73 159.72
6110107 14:31 2.00 1711.0 1036.29 159.28
6110107 14:52 21.00 1732.0 1032.53 155.52
6/10107 15:15 23.00 1755.0 1028.62 1 5 161
6110107 15:35 20.00 1775.0 1025.39 148.38
6110107 16:07 32.00 1807.0 1CI20.72 143.71
6110107 16:47 40,00 1847.0 1015.28 138.27
6111lAT 7:45 898.00 2745.O 950.92 73.91
6111107 12:07 262.00 3007.0 940.08 63.07
6111lO7 16:40 273.00 3280.0 930.77 53.76
6112lOT 9:5O 1030.00 4310.0 908.51 31.50
6112107 14:12 262.O0 4572.0 903.40 26.39
6112107 16:54 162.00 4734.0 901.08 24.07
6113/07 8:35 941.00 5675.0 891.48 14.47
6113107 16:55 500.00 6175.0 887.76 10.75
6114107 7:27 872.00 7047.0 883.22 6.21

ft )-tb C l.-
lr'
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o. 1140ruo
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1290
1200 1800 2400 3000 3600 4200 4800 5400

ELAPSED TIME SINCE PUMPING BEGAN (Minutes)
6600 7200 78006000
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LISBON VALLEY MINE PW.8

Data Set: C:\PROJECTS\4124E_-1\PUMPIN-1\AQUIFE-1\ANALYSES\PW8\PWB-TRL.AQT
Date: 01/1 5/08 Time: 1 9:50:26

PROJECT INFORMATION

Company: Whetstone Associates
Client: Lisbon Valley Mining Co.
eroiect: 4!+E
Test Location: San Juan County, UT
Test Well: PW-8
Test Date: June 2007

AQUIFER DATA

Saturated Thickness: 673. ft Anisotropy Ratio (IQlKr): 1.

WELL DATA

Pumpins Well Observation Wellsumptng wells
Well Name x (ft) Y (ft)
PW-8 4.098E+004 4.224E+004

Well Name x (ft) Y (ft)
" PW-8 4.098E+0044.224E+004

SOLUTION

Aquifer Model: Confined T = 0.06176 m2lr".
So lu t ionfU" tnoO@ S'=1203
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LISBON VALLEY MINE PW.8

Data Set: C:\PROJECTS\4124E_-1\PUMPIN-1\AQUIFE-1\ANALYSES\PW8\PW8-TRE.AQT
Date: 01115108 Time: 19:49:50

PROJECT INFORMATION

Company: Whetstone Associates
Client: Lisbon Valley Mining Co.
erolect: +121f
Test Location: San Juan County, UT
Test Well: eWiQ
Test Date: June 2007

AQUIFER DATA

Saturated Thickness: 673. ft Anisotropy Ratio (lQlKr): 1.

WELL DATA

Wells
Well Name x (ft) Y (ft)
PW.8 4.098E+004 4.224E+004

Observation Wells
Well Name x (ft) Y (ft)
. PW-8 4.098E+004 4.224E+0Q4

SOLUTION

Aquifer Model: Confined T = 0.1 512 cm2lsec
Solutionfrl"tnoO'@ S'=03382
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JACOB RECOVERYA'VALYSIS - PW.g PUMPING TEST

PROJECT:
WELL:
DATE:
HYDROLOGIST:
PUMP OPERATOR:
PUMP:
SOUNDER TUBE STICKUP:
STATIC WATER LEVEL:
BOTTOM OF SCREEN:
PUMP INTAKE:
PUMPING MTE:

Lisbon Valley Mine
PW-8
June 9 -10,2007
Susan Wyman, Whetstone Associates
4D Plumbing - Water Wetl Services
Berkely 6T560-230 on 4" discharge pipe

I 1.60lft above ground surface
I 877 .01|'ft below top of PVC sounder tube
[--AO7dlft betow sround surface

1255 ft below ground surface
l-ad5| gpm (time-weighted average)

EARLY TIME:
s =

S o =

f =

[ =

( =
J (=

LATE TIME:
s =

S o =

J =

[ =

( =
( =

ft
ft
tflaay

2 . 3  . Q- 4.;:G4

l- oz+.d-ltt
T _

J ( =

T _

T _

zz.(sspm) (%.**,) (ruo ̂Yo,r)
4 . x . ( s - s , f t )

= T ft.z /day

= T ft ' lduy

w

Page 1 of 'l

DATE / TIME

ELAP:'EU

TIME
At

(minutes)
DTW
(ft)

DRAWDOWN
As
{ft}

ut' COMMENTS

619107 9:54
6/9/0710:00
6/10/07 11 :00

-0.00
0.00

1500.00

877.01
877.01

0.00
0.00 Pump on -Constant Discharge Test

Pumo off
6110107 14:29
6110107 14:31
6110107 14:52
6/10/07 15:15
6/10/0715:35
6110107 16:07
6110107 16:47
6111107 7:45
6111107 12:07
6111107 16:40
6112107 9:50
6112107 14:12
6112107 16:54
6113107 8:35

6/13/0716:55
6114107 7:27

1709.00
1711.00
1732.00
1755,00
1775.00
1807.00
1847.00
2745.00
3007.00
3280.00
4310.00
4572.40
47U.00
5675.00
6175.00
7047.00

1036.73
1036.29
1032.53
1028.62
1025.39
1020.72
1015.28
950,92
940.08
930.77
908.51
903.40
901.08
891.48
887.76
883,22

159.72
159.28
155.52
151 .61
148.38
143.71
138.27
73.91
63.07
53.76
31.50
26.39
24.07
14.47
10.75
6.21

8 .18
8 . 1 1
7.47
6.88
6.45
5.89
5.32
2.20
2.00
1 .84
1.53
1.49
1.46
1.36
1.32
1.27

Water Level Recovery

WhcgcottcAttqiat$a



Well PW-8 As-Built Report

ATTACHMENT 4

WATER QUALITY RESULTS

4124H.080128 Whetstone Associahs)
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AtrZ Laboratories, Inc.

PW-8-070610

2773 Downhill Drive Steamboat Spzngs, CO 80487 (800) 334-5493

Lisbon Valley Mining Gompany, LLC

Project lD:
Sample lD:

ACZ Sample lD: L6315ffi1
Date Sampled: 06110107 09:50

Date Received: 06112107
Sample Matrix: Ground Water

I
I

Prep

Total Hot Plate
Digestion

M200.2 tCP-MS 06115107 10:16 scp

lron, dissolved

Lead, dissolved

Silica, dissolved

Silver, dissolved

I 
Zinc, dissotved

M200.7 tcP
M200.8 rCP-MS

M200.7 rcP
M200.8 lCP-MS

M200.7 tcP

0.03 0.2
0.0004 0.002
0.0005 0.001
0.003 0.02
0.0001 0.0005
0.0001 0.0005

0.2 1
0.0001 0.0005
0.01 0.05
0.02 0.05

0.0001 0.0005
0.2 1

0.005 0.03
0.0002 0.001
0.01 0.05
0.01 0.05
0.3 2

0.001 0.005
0.4 2

5E-05 0.0003
0.3 2

0.0001 0.0005
0.0001 0.0005
0.005 0.03
0.01 0.05

06125107 18:41 djt

Q6l13lQ7 4:07 scp

Q6l13lQ7 4:Q7 scp

O6125107 18:41 djt

06113107 4:07 scp

06113107 4:07 scp

061251Q7 18:41 djt

O6113107 4:OT scp

Q6l25lO7 18:41 djt

06126107 12:37 djt

06113107 4:07 scp

06125107 18:41 djt

06126107 12:37 djt

06126107 15:25 gme

Q6125107 18:41 djt

06126107 12:37 djt

06125107 18:41 djt

06121107 14:59 gme

06126107 12:37 djt

06113107 4:07 scp

06125107 18:41 djt

061131Q7 4:07 scp

06116107 0:11 scp

06125107 18:41 djt

06125107 18:41 djt

t
I
I
I
I
t
I

I
t
t
t

Aluminum, dissolved M200.7 ICP

Antimony, dissolved M200.8 ICP-MS

Arsenic, dissolved M200.8 ICP-MS

Barium, dissolved M200.7 ICP

Beryllium, dissolved M200.8 ICP-MS

Cadmium, dissolved M200.8 ICP-MS

Calcium, dissolved M200.7 ICP

Chromium, dissolved M200.8 ICP-MS

Copper, dissolved M200.7 ICP

0.03

0.0042
0.034

20.1

0 . 1 6

15.6
0.024

9.9

12.3

159

0.0011

0.04

U
U

U
U

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

Magnesium, dissolved M200.7 ICP

Manganese, dissolved M200.7 ICP

Mercury, dissolved M245.1CVAA

Molybdenum, dissolved M200.7 ICP

Nickel, dissolved M200.7 ICP

Potassium, dissolved M200.7 ICP

Selenium, dissolved SM 3114 B, AA-Hydride

B
U
U
U

Sodium, dissolved M200.7 lCP

Thall ium, dissolved M200.8 ICP-MS

Uranium, total M200.8 tCP-MS

Vanadium, dissolved M200.7 ICP

REPrN.02.06.05.01

I roll55: Page 3 of22t
* Please refer to Qualifier Reporfs for detail,



AtrZlaboratories, Inc.

PW-8-070610

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Lisbon Valley Mining Company, LLC

Project lD:
Sample lD:

ACZ Sample lD:
Date Sampled:
Date Received:
Sample Matrix:

L6315ffi1
06110107 09:50
06t12t07
Ground Water

I
I
I
I

Wet Chemistry

Alkalinity as CaCO3

Bicarbonate as
CaCO3

Carbonate as CaCO3

Hydroxide as CaCO3
TotalAlkalinity

Cation-Anion Balance

Cation-Anion Balance

Sum of Anions

Sum of Cations

Chloride

Conductivity @25C
Fluoride

Hardness as CaCO3

Nitrate as N, dissolved
Nitrate/Nitrite as N,
dissolved
Nitrite as N, dissolved

Nitrogen, ammonia
pH (lab)

pH

pH measured at

Residue, Filterable
(rDS) @180C
Residue, Non-
Filterable (TSS)
@105C
Sulfate

TDS (calculated)

TDS (ratio -
measured/calculated)

SM2320B - Titration

Calculation

325.2 / SM4500Cl-E

120.1 tSM2510B

sM4500F-C

SM2340B - Calculation

Calculat ion: NO3NO2 minus NO2

M353.2 - Automated Cadmium
Reduction
M353.2 - Automated Cadmium
Reduction

M350.1 - Automated Phenate

150.1 lSM4500H+ B

160.1 tSM2540C

160.1 tSM2540C

sM4500 so4-D
Calculation

Calculation

H

BH
UH
H *

mg/L

mg/L

mg/L

mg/L

2
2
2

I
I
I
t
I
I
I
I
I
I
I
I
I
I

20
20
20

07/05/07 0:00 jlfllcp

07/05/07 0:00 jlf/lcp

07/05/07 0:00 jlf/lcp

07/05/07 0:00 jlfllcp

Q7l1QlQ7 Q:00 calc

071101Q7 Q:QO calc

Q7l1QlQ7 Q:00 calc

07102107 12:52 aml/jag

06118107 23:07 cas

06121107 15:51 cas

07110107 0:00 calc

07110107 Q:00 calc

06112107 18:58 pjb

06112107 18:45 pjb

06126107 20:00 pjb

06/18/07 0:00 cas

06/18/07 0:00 cas

06114107 11:25 aeh

06114107 16:56 aeh

07102107 9:36 kmc

07110107 0:00 calc

07l1QlQ7 0:OO calc

263

-10.4

11 .7

9.5

40

834

1 . 1

114

36.8

38.1

1 .32

8.5
2 1 . 0
5 1 0

120
707
0.72

To

meq/L

meq/L

mglL

umhos/cm

mg/L

mg/L

mg/L

mg/L

mgiL

mg/L

units

c
mg/L

mg/L

0.1 0.5
0.'1 0.5
1 5
1 1 0

0.1 0.5
1 7

0.3 2
0.3 2

0.01 0.05

0.05 0.5

0 .1  0 .1
0 .1  0 .1
10 20

s 2 0

10 50
10 50

mg/L

mg/L

Note: Suspected analytes were retested to verify the Cation-Anion Balance.

REP1N.02.06.05.01
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Lisbon Valley Mining Company, LLC

Project lD:
Sample lD:
Locator:

PW-8-070610

ACZ Sample lD:
Date Sampled:
Date Received:

Sample Matrix:

L6315'.01
06110107 9:50
06t12t07
Ground Water

Gross Alpha & Beta, total M9310 Prep Method:

I
I
I
I
I
I
I
I
I
t
I
I
I

Gross Alpha

Gross Beta

06/20/07 8:51

06l2QlQ7 8:51

mhm

mhm

2 2.3 2.1 pCi/L
11 3.5 3.9 pCi/L

I
I
I
I
I
T REPRC.02.06.05.01

I rol155: Page 15 of22l
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Whetstonet
ffissws#w#wgl Well PW-9 As-Built Report

To:

From:

Date:

Subject:

Chuck Bauer, Mine Geologist, LVMC

Susan Wyrnan, P.E., P.G., Whetstone Associates, Inc.

January 15, 2008

As-Built Report, Water Supply Well PW-g

4124H

I
I

Water supply well PW-9 was drilled, completed, and pump tested from August 2l - September 15,
2007. The well is located 5,830 feet east-southeast of well PW-7 on BLM land in the SEl/4 NWl/4
Sec 5, T31S, R26E (Figure 1) at mine coordinates 32,535.23N, 53,557.1lE. The PW-9 site was
accessed by a pre-existing access road that extends2,950 feet from Country Road 313 to the wellsite
on a former uranium exploration drill pad.

AK Drilling of Butte, Montana, drilled, completed, and developed the well. 4D Plumbing Water
Well Services of Nephi, Utah, set and operated a 15 HP submersible pump for a constant discharge
pumping test. Whetstone Associates designed the well, supervised well completion, and collected
and analyzed the pumping test data.

Schedule of Activities

Drilling at well PW-9 began on August 21 , 2007. Well construction was completed on August 30,
and well development occurred from September 10 to 1 1. The schedule for drilling, completion, and
development is shown in Table l.

Table 1. Schedule of Water Supply Well Drilling, Completion, and Testing

DEVELOPED i

PW-9 812v07 -8127/07 8128107 - 8130107 9110107 - 9ltl/07 9lr3l07 - 9lrsl07 9t13t07

Well  Dr i l l ing and Geology

16-inch surface casing for PW-9 was set and cemented in an 18-inch hole to a depth of 30 feet below
surface. An 8 518" pilot hole was drilled to 515 ft below ground surface using a Foremost DR12
dual rotary rig, drilling foam, ffid tricone bit. The borehole was reamed to 13.5-inch diameter using
a tricone hole opener.

A geologic log is provided in Attachment 1 and the simplified borehole geology is shown in Table 2.
The boring encountered alluvium to a depth of 18 feet and Mancos Shale to 60 feet below surface.
Dakota Sandstone occurred from 60 to 195 feet, with Burro Canyon Formation (Bed 14 and 15)
from 195 to 420 feet. The Morrison Formation was encountered from 420 to 500 ft and was
characterizedby red brown channel gravels of siltstone and chert, interbedded with fine- to medium-
grained sandstone, conglomerate, and mudstone. From 500 - 515 ft, the Morrison formation
consisted of red-brown siltstone and mudstone.

Whetstone Associates, Inc.
714 S. Oak St a P.O. Box 1156 a La Veta, Colorado 81055-1156a Phone 719-742-StSS I Fax719-742-5776

WELL
ID

DATE
DRILLED

DATE
COMPLETED

DATE OF
PUMPING TEST

DATE
SAMPLED
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I
Table 2. Geology of Production Well PW-g

I
I
I
I

FORMATION DEPTII
Allgy-i:*_r":_w_ind-qgp"glitgpSilt_and-fi""11-e-:S:?-ip.g$"-s-and 0-18
Mancos Shale - Soft fissile shale with minor interbedded siltstone. i  18-60

conglomerate with thin beds of limestone and interbedded shale,
siltstone and mudstone.

60-195

I
t
I
I
t
I
I
I
I
I
I

The open hole produced low quantities of water during drilling (15 - 38 gpm). The water produced
while airlifting from the open 8 5/8-inch pilot hole is shown in Table 3.

Table 3. Geology of Production Well PW-g

Date Time Depth
(ft bss) Flow (gpm)

8/24/2007 8:30 240 20.0
8124120078:45 280 18 .8
8124120078:55 320 16.7
8124120079:05 360
8124/2007
BDnl;oiofi

9 :15 400 14.3
9:30 440 15 .8

8/24/2A07 i 12:20 510  i 37.5

Well Gompletion

Well PW-9 was cased with 8 5/8" O.D., 0.25" wall thickness, copper-bearing welded bell-joint steel
casing. The well was screened from 305.3 to 505.3 ft using with 8-5/8 inch OD, 0.25" wall
thickness, copper-bearing steel,0.06-inch slot, louvered screen (Figure 1, Figure 2). The lower I ft
of casing (505.3 - 506.3 ft bgs) consisted of a blank factory-rounded end cap. Steel casing
centralizers were welded to the casing in the screened zone at325,405, and 485 ft bgs (Figure 3).

4124H.080115t



Well PW-g As-Built Report

Figure 7. Louvered Screen Used in PW-9 Well Completion

Figure 2. Running Casing in PW-9
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Well PW-g As-Built Report

A 4-8 gravel pack was pumped down hole througlr l-inch PVC tremie pipe using a Honda trash
pump. The Colorado silica sand supplied in 50Jb bags by Oglebay Norton of Colorado Springs was
severely out of spec, and had to be sieved to remove rocks up to 3-inches in size. Approximately
300 of the 351 bags used in well completion were hand-sieved to rernove oversize materials, and the
volume of reject material was the equivalent of about 8 bags. (Oglebay Norton later credited back
the cost of the sand.) The silica sand filter pack was placed from 242 - 507 ft bgs and sealed with a
bentonite pellet plug from 238 - 242 ft using six pails (300 lbs) of 3A-inch coated bentonite pellets.

A cement plug was set in the annulus using 13 bags of neat cement, mixed in two batches with
accelerant and pumped through the tremmie pipe. The remaining annular space was sealed with 6
cyds of a 2l-bag Portland cement mix supplied by LeGrande Johnson ready mix and pumped
through the tremie pipe by AK Drilling. The well completion diagram is provided in Appendix B.

Static water level was measured at 145.58 ft below top of casing (btoc), at an elevation of 6,146.48 ft
above mean sea level (amsl). Well completion and water level data are summarized in Table 4.

ffw,,

Table 4 Completion Data for Pumping Well PW-9

Well Completion
Date

Northing
(f0

Easting
(f0

Elevation of
Top of
Casing

(ft amsl\

Screened
Interval
(ft bgs)

Total
Depth of
Casing
(ft bes)

Depth to
Water

(ft btoc)

Water Level
Elevation

(f0

PW-9 8/30/07 32s3s.23 53557.r1 6302.06 305.3 - 505.3 506.3 145.58 6.156.48

Figure 3. Welded Centralizers were Placed at 325, 405, and 485 tt

4124H.080115
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Well Development

Well PW-9 was developed for two days by airlifting and surglng using a double surge block. The
observations and water quality parameters measured during well development are shown in Table 5.

Table 5. Sedment Yield, Observations, and Water Quality Field Parameters Measured

Aquifer Hydraulic Conductivity Testing and Water Quality Sampling

An 18.25-hour pumping test was conducted in well PW-9, starting on September l3 and continuing
to Septernber 14, 2007. Initially, a 10-HP Berkely 185 submersible pump was set in the well, but
was replaced with a 15 HP Grundfos 1505 submersible pump to accommodate the low flow rates.
The pump intake was set at298 ft below ground surface, and the water level was drawn down to the
pump intake with an average pumping rate of 33.9 glm (Figure 4, Figure 5). Water levels were
measured throughout the 18.25-hour pumping test and for 28 hours after the pump was shut off
(Figure 6), at which time the water level had recovered to within 2.7 feet of the static, pre-test water
level.

During Well Development

Date Time
Airlift
Depth

/fr)

Volume
(gal)

Time
(sec)

Flow
Rate

(snm)

T
("F)

pIl s.c.
(ms)

Sediment
(nrl) Notes

0/200 8:55 60 f 70 4.3
91r0D007 9:05 80 5 40 7.5 61.3 11.73 3400 p--q"k"tao""*lgy*f-or--Qi9-ily,*i#lly&gry
9/10/2007 9 :  l 3 80 f 45 6 ; l
9/r0/200't 9:22 100 ) 24 2.5 63.2 I  1 .38 2100 0.5 tan low
9/10/2007 9:40 220 ) 2 l 4.3 64.0 9.r0 740 40 dark brown, verv hieh turbidiw. pravels l-2 mm
9/r0/2007 0 : 1 1 220 5 22 3.6 63.9 8 .14 780 1 5 medium brown
9/10/2007 0:20 240 5 t 7 7.6 62.7 8.09 740 0.5 low turbidi
9/r0D007 0:45 260 ) l ) 20.0 6 t .8 8.06 750 30 orange-brown, moderate twbidity
9/10/2007 l :05 260 l L2 2s.0 < 0.5 low turbi-dif @g4srred floy {p,tp-e)
9/10/2007 L:20 280 5 tl .7 25.6 60.8 8.07 1700 25 tan-orang€. modqqle turbidity
9/10/2007 l:45 300 red-brown,
9/r0/200'l I  1 :55 300 5 10.51 28.s 60.7 8 .14 1650 7.0 moderate
9/10/2007 l2:30 320 5 r0.02 29.9 62.9 8 .  l4 1600 i dark
9/10/2007 l2 :38 320 ) tI.2 26.8 < 0.5 i lishttan, cleaned
9tr0tzffi'l l2:48 340 5 t0.45 28.7 6r.7 8.24 1630 60 brown, very high turbidity, very fine sand and clay
9tr0D007 l 4 :  l0 420 f 10.23 29.3 63.6 8.26 1990 3 lieht brown, high turbidity, very frne sand and clay
9/r0D007 l4:30 420 ) t0.23 29.3 62.6 8.3 r < 0 .5 light tan-brown, mod. high turbidity, very fine sand +clay

9/10/200'r l4:40 440 light tan
9/10/2007 I  5 : 1 5 480 5 1 0 . 1 5 29.6 63.6 8.2s r970 light tan
9/r0/2007 l 6 :35 500 5 10.0 30.0 63.2 8.23 t920 0 . 1 5 tan
9/10n007 l6:45 add block
9trv2007 7:2O 15 minutes per rod
9/lt/2007 I l :40 ) 7 0 4 42.6 l . ) ei'I$_in-et-o--+-F--s.ttpjs-et_V_-91]
9nt/2007 L2:15 ) 9.00 J J . J <2
9/tr/2007 l6:00 End

4124H.080115
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1rm.0

120.0

100.0
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9114t07 9t14t07 9114107 9114107
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0.0 +-
9t13t07
12:00

9113107 9113107 9t13107 9t13t07 9t13107 th4t07 9114t07
14:00 16:00 18:00 20:00 22t00 0:00 2:00

DATE + TIME (Hr:Min)

Figure 4. Instantaneous Flow Rate during PW-9 Pumping Test

?

h_

Figure 5. PW-9 Pumping Test
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The pumping and water level recovery data from the 18.25-hour pumping test was analyzed using
unconfined and leaky solutions. Analysis of the drawdown data yielded higher hydraulic
conductivities (geometric mean : 4.06 x 10-5 cm/sec) than recovery data (geometric mean -- 1.57 x
l0-s cm/sec). The best estimate of aquifer hydraulic conductivity at PW-9 is2.52 x l0-5 cm/sec
(Table 6).

0

50

F roo
tr
UI

I 150
3
P zoo
E

A

H 250

300

350
600 12co 1800

E L A P a E O  T I I E  S I N C E  P u I P l l { G  B E G A N  ( I l n u l . . )
2400

Pn test tatic e\€l

f

Figure 6. Water Levels Measured during PW-9 Pumping and Recovery Test
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Production Well PW-9 Constant

Production Well

Best Estimate:
Inw K (Theis early-time recovery anatysis)
HighK (Theis)

1.23E-05
4.78E-05
2.528-05

cm/sec

cm,/sec

cr/secREPRESENTATIVE K
Geomean pumping & recovery)

A water sample was collected after approximately 2 hours of pumping and submitted to ACZ
Laboratory for analysis. The results indicate that the water is a calcium-sodium-bicarbonate-sulfate
type water with high levels of dissolved solids (900 mg/l) and gross beta concentrations exceeding
Utah groundwater quality standards.

PW-9 has not been equipped wittr a permanent pump, and the raw water pipeline has not been
extended to the well-

Table 6. PW-g Aquifer Hydraulic Conductivity lesf Resulfs
tion

Saturated Thickness Analytical
Method

Transmissivity
(cm2lsec)

K
(cmisec)

K
(ftidav)(ft) (cm)

361.9
361.9
361.9
36r.9

l  1031
1 1 0 3 1
I  l03 l
1 1 0 3 1

Theis
Hantush - Leaky

Hantush-Jacob - Leaky
Cooper-Papadopalous

0.39
0.42
0.32
0.56

4.788-05
3.83E-05
2.90E-05
5.10E-05

0.100
0.108
0.082
0.145

Geomean 0.4r 3.76E-05 4.06E-05

PW-9
Sanrated
Thickness Analytical

Method

Transmissivity

(cmzlsec)

K

(crnlsec)

K

(frtdav)(ft) (cm)

361.9
36r.9

l t 0 3 l
l  l03 l

Theis Recovery -Mid Time
Theis Recovery -Late Time

0. r36
0.220

t.238-05
2.00E-05

0.035
0.057

Geomean 0.17 1.57E-05 0.044

Table 7. PW-g Water Quality Field Parameters

4124H.080115
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ATTACHMENT 1

GEOLOGIC LOG

4124H.080115 WhcBbneAssociabs)
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LISBON VALLEY MINING GOMPANY

No. /a-?
Depth: 4/t'
Bearing:

Dale: s/zz - f/zv/at

Drilf Co.: 4r /)r,//na

p/.r,L.y,,re1 - J+ktr*, Ca/careos.r g,'*

A//t,t.,ttyt - /t/ru,zr /Ak. t,./1

,/?/&Ta.[ rh& - 
f,at, ft //ttt 7r,, y rlo4

florfrt rltL - /t 1ta7 . ytllu 7ro.y

,lh,& ,.fra), ,tY /-ur a.t fs r fry 
fr//.r*.

te -7r7 4.ry *.7,

T1*t 
t,r?. 

^1d/1tre7 nlat
/au// ftzto (? L.d 9J'

100  110
dl1rty.r,/tr/onc - Calbcraaaa, 14"*

fry Pr' $ si/tY ss

-i._. : --:

dtfrf n4 r's o *dtg*/r;/Artotc

'-45;le 
$ z,,r atJ se

190 200 t|t/ l|/@n r.l4 . p/.rc//pry'a s"lttt 6 - z o
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LISBON VALLEY MINING COMPANY

Project: Lisbon Valley Copper

Area: /aaq. /,ilan /a,//av

Drill Hole Coordinates Pase 7 of 3

To

Description Rx Alteration FeOx s= Calcar/

Coe

Assayts Hzo

gpmSilic.Argil org.

200 210
,zterh,//t/ jlrea , n//pr7/t rh/a

zo

210 220
r'.tler&dt|,/ 

Arc"/? , n//pflt oL/c
r mu1r./2a.//. ,4 lt ss :..:.': i- i.: ;' za

220 230 )
{t Ir

. ,A

230 240
t rt//p,ttp/t or! e.l. r,//rrtz?

I mal z0

240 250
v

cu,l,L /afrett r$psr rna/ /a

250 260
Tray-r*'l,k ,'.! ca/c. rr q/c.lcr?dl,b Q

? 1 .
; ? f,/r z0

260 270
PJ,4 .7rtn 

"/, /r sJ ot/,4rn1d,121,717 a y'r mlr// 3 a

270 280
ur4,&,(rqrsn . FaEa% tfi o , tt "t td'L ur urr mq ,rt * rl*l tc/

fu^;")
:!:;e; !.rr / d

280 290
ool.tc &:t , hjrat,4 n, t*c)eilchrl

_ t grpuz/t "J-4 n-

:a: ;2
:l;,.?!J lr /rrod 7a'td

290 300
)

v nd,/ p-td

300 310
ul''n rQ ptr, tn/urart11 tr * 

Vraw,/s
al lt r/*t, n/lr1, /-Jai

. t  . .  t . .  l .
' . '  i ' : ; " lo-/a

310 320
6fi;/e 4 pale 

X/eea ,4 * ,*rrL ,+J. st

" grabc'lf 2-fma /n r,ln t 1r)
ii.i,
?;1F.? md"{ zo.to

320 330 ? ; taz
i? ' r . 2a-7d

330 340
alt * u4 err cfun ft r /et// lr nl 7aa24

u.'/ ?rart/r /- lar.t o/ilots -r
'JA e

l ' : ' . ' - '
lr /f,-za

340 350
L'hk vt pa/T rene,*,J * n

qndt /-/t mn E-zd

350 360
UJ;t ,hfreerl uQ ar .p1Y 6ertuat/ rr

t gri,nlr 2-6nn olrc .citrf t5-zd

360 370
a.r ahan u/rrr(an,! rool n/*n*u clat* fr€?ii /5-2o

370 380
6raae/ 2- lO Am .t'a (/4ilt a/ r,

t/-*, tto.. CbJwtl.a/ t/rx6ne
?":.?,
' ) o^o a E-zo

380 390
wl;* nt a,r 7ar/2 .?r7ptlk/ ft n*fu

w/ frttt/, /-6ata. ttuc:h:t c/ar/:
: ;  : - ' .  i  :
o-a^a^o /5-Zo

390 400
u'L)k v8 ur potrlT cearynh/.tT t-

flraW,lt 3 - /0 nta fr Gtttx., . /t-Za
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LISBON VALLEY MINING COMPANY

)cl: Lisbon Valley Copper
Drill Hole Coordinates Page I of s

Logged by'. f l"?mzn
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Well PW-g As-Built Report

ATTACHMENT 2

WELL COMPLETION DIAGRAM

WhctttoneAsseiehsa
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Well PW-9 As-Built Report

ATTACHMENT 3

PUMPING TEST DATA AND AI\ALYSIS

Whetstone Associahs)
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33.9 weighted avg gpm
0.76041667 days pumped

18.25 hours pumped

140

'o t-
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o l -
9113107
12:00

9t13lo7 9t13t07 9l13tl7
14:00 16:00 18:00

9113t07 9113107 9t14t07 9t14t07
20:00 22:00 0:00 2:00

DATE + T|ME (HnMin)

9t14t07 9t14t07 9t14t07 9t14t07
4:00 6:00 8:00 10:00

PW-g Pumping lesf Flow Data

Date Time Date+Time Measured Adiusted Gomments Ratio
(qpm) (qpm) Bucket:meter

9t13t2007 13:50:009113107 13:50 PumD on
91131200713:51 :009113107 13:51 144.0 144.0 Note: Flow
9t13t2007 13:52:00 9113107 13:52 76.0 88.2 meter is out of
9t131200713:55:00 9113lO7 13:55 64.0 74.2 calibration,
9t13t2007 13:56:00 9113107 13:56 64.0 74.2 flows
9t131200713:59:30 9l13l!7 13:59 54.0 62.6 based on
9t1312007 14:01 :009113107 14:01 48.0 55.7 bucket tests.
9t1312007 14:04:00 9113107 14:04 40.0 46.4
91131200714:07:00 9113107 14:07 38.0 44.1
9t13t2007 14:12:00 9113107 14:12 42.06 42.1 Bucket test 1 . 1 7
9t1312007 14:14:00 9113107 14:14 36.0 41.8
9t13t2007 14:15 :009113107 14:15 42.35 42.4 Bucket test 1  . 1 8
9t13t2007 14:21:00 9113107 14:21 36.0 41.8
9t13t2007 14:33:00 9113107 14:33 34.0 39.4
91131200714:35:00 9113107 14:35 34.0 39.4
9t13t2007 14:35:00 gl13107 14:35 39.47 39.5 Bucket test 1 . 1 6
9t131200715:05:00 9113107 15:05 33.3 37.6
9t131200715:15 :009113107 15:15 35.29 35.3 Bucket test 1  . 1 0
9t13t2007 15:50:009113107 15:50 32.0 35.2
9t13t2007 15:51 :009113107 15:51 34.68 34.7 Bucket test 1 .08
9t13t2007 16:38:00 9113107 16:38 3 1 . 5 34.7
9t13t2007 16:40:00 9113107 16:40 3 1 . 0 34.1
9t13t2007 16:40:00 9113107 16:40 33.96 34.0 Bucket test 1 . 1 0
9113t200717:16 :009113107 17:16 30.0 33.0
9t13t2007 18:15 :009113107 18:15 3 1 . 0 34.1
9113t200719:15 :009l13l !7 19:15 30.0 33.0
9t13t2007 20:15:00 9l13l07 20:15 30.0 33.0
9t13t2007 2 1 : 1 5 : 0 09113107 21:15 31.0 34.1
9t13t2007 22:15:00 9113107 22:15 3 1 . 0 34.1
9t13t2007 23:15:00 9113107 23:15 30.0 33.0
9t14t2007 0:15:00 9114107 0:15 3 1 . 0 34.1
9t14t2007 2:25:00 9114107 2:25 30.0 33.0
9t14t2007 3:15:00 9114107 3:15 30.0 33.0
9t14t2007 4:15:00 9114107 4:15 30.0 33.0
9t14t2007 5:15:00 9l14lQ7 5:15 29.0 3 1 . 9
9t14t2007 6:15:00 9114107 6:15 29.0 3 1 . 9
9114t2007 7:15:00 9114107 7:15 28.0 30.8
9t14t2007 7:53:00 9114107 7:53 28.0 30.8
9t14t2007 8:05:00 9114107 8:05 28.0 30.8 Pump off

?
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PROJECT:
WELL:
DATE:
HYDROLOGIST:
PUMP OPEMTOR:
PUMP:
SOUNDER TUBE STICKUP:
STATIC WATER LEVEL:
BOTTOM OF SCREEN:
PUMP INTAKE:
PUMPING MTE:

9113107 7:38
9113107 8:1
9113107 8:20
9113107 8:25

9/13/07 13:35
9/13/07 13:39
9113107 13:43
911310713:46
9113107 13:47
9113107 13:48
9/13/07 13:50
9113107 13:54
911310713:58
9113107 14:02
9113107 14:05
911310714:12
9113107 14:19
9113107 14:20
9113107 14:31
9/13/07 15:08
911310715:49
911310716:43
9113107 17:15 32.00
9113107 18:15
9l13lo7 19:15
9113107 20:15
9113107 21:15
9113107 22:15 60.00
9113107 23:15
9114107 0:15
9114107 1:15
9114107 2:15
9114107 3:15
9114107 4:'15
9114107 5:15
9114107 6:15
9114lO7 7:15
9114107 7:50
9114107 8:05
9114107 8:05
9114107 8:05
9114107 8:06
9114107 8:06
9114107 8:06
9114107 8:06
9114107 8:O7
9114107 8:O7
9114107 8:07
9114107 8:07
9l14lo7 8:08
9114107 8:08
9114107 8:09
9114107 8:09
9114107 8:09
9114107 8:09 0.25
9114107 8:10
9/14/07 8:10
9114107 8:10
9114107 8:10
9114107 8:11
9114107 8:11
9114107 8:11
9114107 8:11
9114107 8:12
9114107 8:12
9114107 8:12
9114107 8:12

PW-g Pumping Test - Water Level Data

Lisbon Valley Mine
PW-9
Sept 13 - 14,2007
Susan Wyman, Whetstone Associates
4D Plumbing - Water Well Services
Grundfos 150S 15 Hp,3-inch discharge line

ff above ground surface
ft below top of PVC sounder tube
ft below ground surface

l-53,-0.l gpm (ti me-wei g hted average)

sounder tube

I

150.41 I

296.21 150.52

132.56

117.23

1  1  1 . 1 9

Yield declines from 84 to 64 to 44
Pump off, decide to switch
Water level rises as

sounder

I

118.71

296.22 I 150.53

296.56 i 150.87

297.10 ) 151.41

151.21
151.41
151.41
151 .51
151.41

297.20 | 151.51
151 .51

147.01

0.17 |  1097.0

1  1 0 1 . 8
0.17 | 1102.0

1102.5 I 250.38

247.43: ,  101.74
Page 1

9114107 8:13

WhcBtoneAssociatcsa



t PW-9 Pumping lest - Water Level Data
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Date/Time
(mldtur hr/min)

Delta Time
(minutes)

Elapsed Time
At

(minutes)

Depth to
Water
(feetl

Drawdown
AS

lfeetl
Comments

9114tO7 0.25 1103 .4 246.21 100.52
9114107 8:13 0.25 1103.7 245.08 99.39
9114107 8:13 o.2s 1103 .9 243.83 98.14
9114107 8:14 0.25 1104.2 242.61 96.92
9114107 8:14 0.33 1104 .5 241 1 5 95.46
9114107 8:14 0.33 1104 .8 239.59 93.90
9114107 8:15 0 . 1 7 1105 .0 238.81 93.12
9114107 8:15 0.50 1105 .5 236.75 91 .06
9114107 8:16 0.50 1106 .0 234.76 89.07
9114107 8:16 0.50 1106 .5 232.86 87.17
9114107 8:17 0.50 1107 .0 230.96 85.27
9114107 8:17 0.50 1107 .5 229.15 83.46
9114107 8:18 0.50 1108 .0 227.38 81 .69
9114107 8:18 0.50 '1108.5 225.68 79.99
9114107 8:19 0.50 1109 .0 224.03 78.34
9/14/07 8:19 0.50 1109 .5 222.42 76.73
9114107 8:20 0.50 1 1 1 0 . 0 220.96 75.27
9114107 8:20 0.s0 1 1 1 0 . 5 219.49 73.80
9114107 8:21 1.00 1111.5 216.76 71.07
9114107 8:22 0.s0 1112.0 215.47 69.78
9114107 8:22 0.50 1112.5 214.25 68.56
9114107 8:23 0.50 1 1 1 3 . 0 213.40 67.71
9114107 8:24 1.00 1114.0 210.81 65.12
9114107 8:25 1.00 1 1 1 5 . 0 208.73 63.04
9114107 8:26 1.00 1 1 1 6 . 0 206.29 60.60
9114107 8:27 1 .00 1117.0 204.93 59.24
9114107 8:28 1.00 1 1 1 8 . 0 203.26 57.57
9114107 8:29 1 .00 1  1 1 9 . 0 201.67 55.98
9114107 8:30 1.50 1120.5 199.51 53.82
9114107 8:31 1.00 1121.5 198.17 52.48
9114107 8:32 1.00 1122.5 196.89 51.20
9114107 8:34 1 .50 1124.0 195.07 49.38
9114107 8:35 1 .00 1125.0 193.98 48.29
9114107 8:40 5.00 1130 .0 189 .16 43.47
9114107 8:45 5.00 1135 .0 185.42 39.73
9114107 8:50 5.00 1140.0 182.50 36.81
9/14107 8:55 5.00 1145 .0 179.79 34.10
9114107 9:05 10.00 1155 .0 175.85 30.16
9114107 9:10 5.00 1160 .0 174.28 28.59
9114107 9:20 10.00 1 170.0 17170 26.01
9114107 9:31 1 1 . 0 0 1 1 8 1 . 0 169.53 23.84
9114107 9:45 14.00 1195 .0 167 .19 21.50

9114107 10:00 15.00 1210.0 165.37 19.68
9114107 10:15 15.00 1225.0 163.97 18.28
9114107 10:30 15.00 1240.0 162.76 17.07
9114107 1Q:45 15.00 1255.0 161 .82 1 6 . 1 3
9114107 11:00 15.00 1270.0 160.99 15.30
9114107 11:15 15.00 1285.0 160.28 14.59
9114107 11:30 15.00 1300.0 159.66 13.97
9114107 12:30 60.00 1360.0 157.88 12.'19
9114107 13:30 60.00 1420.0 156.52 10.83
9114107 14:58 88.00 1s08.0 155 .16 9.47
9114107 15:00 2.00 1510.0 155 .11 9.42
911510712:401300.00 2810.0 148.40 2.71
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0.01 1 .0.1 1 0.  100.

Time (min)

1000. 1 .E+04

LISBON VALLEY MINE PW-g

Data Set: C:\PROJECTS\4124E -1\PUMPIN-1\AQUIFE-1\ANALYSES\PW9\PW9-T.AQT
Date: 01115108 Time: 19:34',29

PROJECT INFORMATION

Company:Whetstone Associates
Client: Lisbon Valley Mining Co.
Project: 4124E
Test Location: San Juan CourIy._Uf
Test Well: PW-g
Test Date: S"pt"*U", ZOOZ

AQUIFER DATA

Saturated Thickness: 360. ft Anisotropy Ratio (lQlKr): 1.

WELL DATA

Wells
Well Name x (ft) Y (ft)
PW.9 5.356E+004 3.254E+002

Observation Wells
Well Name x (ft) Y (ft)
. PW.g 5.356E+0043.254E+004

SOLUTION

Aquifer Model: Unconfined T = 0.3896 
"r2lre"Solution Method: Theis S = 0.01976
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LISBON VALLEY MINE PW-g

Data Set: C:\PROJECTS\4124E -1\PUMPIN-1\AQUIFE-1\ANALYSES\PW9\PW9-LH.AQT
Date: 01115108 Time: 1 9:34:05

PROJECT INFORMATION

Company:Whetstone Associates
Client: Lisbon Valley Mining Co.
eroiect: +lZ+e
Test Location: San Juan County, UT
Test Well: PW-g
Test Date: September 2007

AQUIFER DATA

Saturated Thickness: 360. ft Anisotropy Ratio (IQlKr): 1.

WELL DATA

Pumpino Wells
Well Name x (ft) Y (ft)
PW.9 5.356E+0043.254E+004

Observation Wells
Well Name x (ft) Y (ft)
. PW-g 5.356E+0043.254E+004

SOLUTION

Aquifer Model: Leaky T = 0.422 
"r2lr".Solution Method: nantusn S = OOO3SO+

R = 0.0394
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LISBON VALLEY MINE PW.g

Data Set: C:\PROJECTS\4124E -1\PUMPIN-1\AQUIFE-1\ANALYSES\PW9\PW9-LHJ.AQT
Date: 01115108

PROJECT INFORMATION

Company: Whetstone Associates
Client: Lisbon Valley Mining Co.
Project: 4124E
Test Location: San Juan County, UT
Test Well: PW-g
Test Date: SepterO"r ZOOZ

AQUIFER DATA

Anisotropy Ratio (IQlKr): 1.

Pum Wells
Well Name x (ft) Y (ft)
PW.9 5.356E+00+3.254E+004

Observation Wells
Well Name x (ft) Y (ft)
" PW.g 5.356E+0043.254E+004

SOLUTION

Aquifer Model: Leaky
Solution Method: Hantush-Jacob

T = 0.3199 
"r2lr""S = 0.02764
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LISBON VALLEY MINE PW-g

Data Set: C:\PROJECTS\4124E -1\PUMPIN-1\AQUIFE-1\ANALYSES\PW9\PW9-PC.AQT
Date: 01115108 Time: 1 9:38:1 4

PROJECT INFORMATION

Company: Whetstone Associates
Client: Lisbon Valley Mining Co.
Project: 4124E
Test Location: San Juan County, UT
Test Well: PW-g
Test Date: S"pt"rn"r ZOOZ

AQUIFER DATA

Saturated Thickness: 360. ft Anisotropy Ratio (IQlKr): 1.

WELL DATA

Pum Wells
Well Name x (ft) Y (ft)
PW-9 5.356E+0043.254E+002

Observation Wells
Well Name x (ft) Y (ft)
" PW.g 5.356E+0043.254E+004

SOLUTION

Aquifer Model: Confined T = 0.5627 
"r2l.""Solution Method: Papadopulos-Cooper S = 0.006608

Rw = 0.04613 ft
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LISBON VALLEY MINE PW-g

Data Set: C:\PROJECTS\4124E -1\PUMPIN-1\AQUIFE-1\ANALYSES\PW9\PW9-TBM.AQT
Date: 01115108 Time: 1 9:39:37

PROJECT INFORMATION

Company:Whetstone Associates
Client: Lisbon Valley Mining Co.
Project: 4124E
Test Location: San Juan County, UT
Test Well: PW-g
Test Date: September 2007

AQUIFER DATA

Saturated Thickness: 360. ft Anisotropy Ratio (IQlKr): 1.

WELL DATA

Pumpinq Well Observation Wellsum S

Well Name x (ft) Y (fr)
PW-9 5.356E+0043.254E+004

Well Name x (ft) Y (ft)
" PW.g 5.356E+0043.254E+004

SOLUTION

Aquifer Model: Confined T = 0.1357 
"^21"""So lu t i onV" tnoO@ S '=11 .62
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LISBON VALLEY MINE PW-g

Data Set: C:\PROJECTS\4121E -1\PUMPIN-1\AQUIFE-1\ANALYSES\PW9\PW9-TRL.AQT
Date: 01/1 5/08 Time: 1 9:39:00

PROJECT INFORMATION

Company: Whetstone Associates
Client: Lisbon Valley Mining Co.
Project: 41248
Test Location: San Juan County, UT
Test Well: PW-g
Test Date: S"pt"rU"r ZOOZ

AQUIFER DATA

Saturated Thickness: 360. ft Anisotropy Ratio (lQlKr): 1.

WELL DATA

Pumpinq Wells
Well Name x (ft) Y (ft)
PW-9 5.356E+0043.254E+004

Observation Wells
Well Name x (ft) Y (ft)
" PW-g 5.356E+00+3.254E+004

SOLUTION

Aquifer Model: Confined T = 0.2202 
"r2ls""Solution Method: Theis (Recovery\ S' = 2.293



Well PW-9 As-Built Report

ATTACHMENT 4

WATER QUALITY RESULTS

Whetstone AssociaEs)
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AtrZ Laboratories, tnc.

PW-9-070913

2773 Downhill Drive Steamboat Spnhgs, CO 80487 (800) 334-5493

Lisbon Valley Mining Company, LLG
Project lD:

Sample lD:

ACZ Sample lD: L65058-01
Date Sampled: 09113107 1 5:40

Date Received: 0911 5107

Sample Matrix: Ground Water

t
I

Prep

Total Hot Plate
Digestion

Metals Analysis

M200.2 tCP-MS 09120107 10:04

lron, dissolved

Lead, dissolved

I 
Zinc, dissolved

M200.7 tcP
M200.8 rCP-MS

M200.7 tcP

0.03 0.2
0.0004 0.002
0.0005 0.001
0.003 0.02
0.0001 0.0005
0.0001 0.0005

0.2 1
0.0001 0.0005
0.01 0.05
Q.Oz 0.05

0.0001 0.0005
0.2 1

0.005 0.03
0.0002 0.001
0.01 0.05
0.01 0.05
0.3 2

0.001 0.005
0.4 2

5E-05 0.0003
0.3 2

0.0001 0.0005
0.0001 0.0005
0.005 0.03
0.01 0.05

t
I
t
I
I
I
I

I
I
I
I

Aluminum, dissolved M200.7 ICP

Antimony, dissolved M200.8 ICP-MS

Arsenic, dissolved M200.8 ICP-MS

Barium, dissolved M200.7 ICP

Beryllium, dissolved M200.8 ICP-MS

Cadmium, dissolved M200.8 ICP-MS

Calcium, dissolved M200.7 ICP

Chromium, dissolved M200.8 ICP-MS

Copper, dissolved M200.7 ICP

10102107 17:40 djt

Q9127107 Q:41 jjr

Q9l27lo7 0:41 jjr

10102107 17:4Q djt

09127107 0:41 jjr

Q9127107 0:41 jjr

1010A07 17:40 djt

09127107 0:41 jjr

10l0UO7 17:40 djt

lOlO2lO7 17:40 djt

09127107 0:41 jjr

10102107 17:40 djt

10102107 17:40 djt

09120107 15:48 wfg

10102107 17:40 djt

1OlO2l07 17:40 djt

10102107 17:40 djt

10/03/07 15:01 gme

10102107 17:4Q djt

09127107 o:41 jjr

10102107 17:40 djt

Q9127107 Q:41 jjr

Q9122107 2:Q3 scp

10102107 17:40 djt

10102107 17:40 djt

0.06
0.0005
0.0023
Q.Q21

0.0001
120

0.01
0.35

0.0001
49.3
0.164

0.02

11.4

8.2

120
0.0001
0.0215

0.04

U
B

U
B

U
B
U

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

Magnesium, dissolved M200.7 ICP

Manganese, dissolved M200.7 ICP

Mercury, dissolved M245.1CVAA

Molybdenum, dissolved M200.7 ICP

Nickel, dissolved M200.7 ICP

Potassium, dissolved M200.7 ICP

Selenium, dissolved SM 3114 B, AA-Hydride

Silica, dissolved M200.7 ICP

Silver, dissolved M200.8 ICP-MS

Sodium, dissolved M200.7 ICP

Thallium, dissolved M200.8 ICP-MS

Uranium, total M200.8 rcP-MS
Vanadium, dissolved M200.7 ICP

REPtN.02.06.05.01

I rosost: Page Zof 2tI " Please refer to Qualifier Repofts for details.



AtrZ Laboratories, Inc.

PW-9-070913

2773 Downhill Drive Steamboat Sprngs, CO 80487 (800) 334-5493

Lisbon Valley Mining Company, LLC
Project lD:
Sample lD:

ACZ Sample lD:
Date Sampled:
Date Received:
Sample Matrix:

L65058-01

09113107 15:40

09t15t07
Ground Water

I
I
I
I

Wet Chemistry

Alkalinity as CaCO3

Bicarbonate as
CaCO3

Carbonate as CaCO3
Hydroxide as CaCO3

TotalAlkal inity

Cation-Anion Balance

Cation-Anion Balance

Sum of Anions

Sum of Cations

Chloride

Conductivity @25C
Fluoride

Hardness as CaCO3

Nitrate as N, dissolved

Nitrate/Nitrite as N,
dissolved
Nitrite as N, dissolved

Nitrogen, ammonia
pH (lab)

pH

pH measured at

Residue, Filterable
(rDS) @180C
Residue, Non-
Filterable (TSS)

@105C
Sulfate

TDS (calculated)

TDS (ratio -
measured/calculated)

SM2320B - Titration

Calculation

325.2 / SM4500C|-E

120.1 tSM2510B

sM4500F-C

SM2340B - Calculation

Calculation: NO3NO2 minus NO2

M353.2 - Automated Cadmium
Reduction
M353.2 - Automated Cadmium
Reduction
M350.1 - Automated Phenate

150.1 lSM4500H+ B

160.1 / SM2540C

160.2 / SM2540D

sM4500 so4-D

Calculation

Calculation

mg/L

mg/L

mg/L

mg/L

411

2
2
2

I
I
I
I
I
I
I
I
I
I
I
I
I
I

20
20
20

09122107 0:00 cas

Q9l22lQ7 Q:00 cas

09l2ZO7 O:00 cas

091221Q7 Q:QO cas

10/15/07 0:00 calc

10/15/07 0:00 calc
10/15/07 0:00 calc

10103107 15:58 lbn/ccp

0912?/07 16:23 cas

09128107 11:35 cas

10/15/07 0:00 calc

10/15/07 0:00 calc

09118107 19:28 pjb

09118107 19:28 pjb

10104107 12:31 lbn/ccp

Q9122107 0:00 cas

09122107 0:00 cas

09120107 13:04 ear

09120107 14:29 ear

09124107 16:30 lcp

10/15/07 0:00 calc

10/15/07 0:00 calc

411

0.0
15.7
15.7
1 0

1390
0.6
503
0.02
0.02

8.0
23.0
900

340
907
0.99

B
HB

%

meq/L

meq/L

mg/L

umhos/cm

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

units

c
mg/L

mg/L

mg/L

mg/L

0.1 0.5
0.1 0.5
1 5
1 1 0

0.1 0.5
1 7

0.02 0.1
0.02 0.1

0.01 0.05

0.05 0.5

0 .1  0 .1
0 .1  0 .1
10 20

5 2 0

10 50
10 50

REP1N.02.06.05.01

I rososs: Page 3 of2r

* Please rcfer to Qualifier Reporfs for details.
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AEIZ La bo ratori es, I n c.

PW-9-070913

2773 DownhillDrive Steamboat Spnngs, CO 80487 (800) 334-5493

Lisbon Valley Mining Gompany, LLC
Project lD:
Sample lD:

Locator:

ACZ Sample lD:
Date Sampled:
Date Received:

Sample Matrix:

L65058-01
09113107 15:40

09115107

Ground Water

Gross Alpha & Beta, total M9310 Prep Method:

mhm

mhm

12 5 3.2 pCi/L

18 4.7 5.2 pCi/L
Gross Alpha

Gross Beta

10104107 16:04
10104107 16:04

t
I
t
t
I
t REPRC.02.06.05.01

I rososs' Page r4ofzr I
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ATTACHMENT 3
WELL ABANDONMENT REPORTS
FOR SLVIA, OOR63, PW.8A

Prepared for

Lisbon Valley Mining Co., LLC
920 S. County Rd 313
PO Box 248
La Sal, UT 84530

Prepared by

Whetstone Ass ociates, Inc.
714 S. Oak Street
P.O. Box ll56
La Veta, Colorado 81055
7 l9-742-5 I 55

Document 4124F.080331

March, 2008



R EC E I VE DvELL ABANDoSy,H*r REPoRT
Division of Water Rights

KE
Temporary Change Application: t31701 ( 0 s - z s g g )

JUNI I

42696]-

Notc anJ chatrScs

Lisbon VaIleY Mining Co
3900  S .  Wadswor th  B I vd . ,
Lakewood,  CO 80235

!l-Jt-

Sui te  495

Well Location Notc any changes

N 2240 E g47 f rom the SE corner  o f  sect j>r l  26,  Township  30S,  Range 258,  SL B&M

Location Description: (address, proximity to buildings, landmarks, ground elevation,local well #)

Existing Well Details I Is awell Drilter's ReportAvailabtet Dyes HNo

Openings: Escreen lPerforations

Filrcr Pack? DYes flNo

IsaWellDnlter'sKeportAvalEDrct Ljres lSlNo -<, tt reail /7/5

WellDepth frbi- 
780', fean 6(frt teet WellDiameter F'bf 4'n') 

inches

Nature of Use:nDom. DIn. Estoct< [Jlndustrial EC-ommercial flMunicipal flMonitor COther

asint lype: Est€el Estainless sEcl trPvc trEbctglsss EIABS OSR Ac,nc. 'b/ Zart/ ' t'zu'' zg4/3h/

//.7rn

EOpen Pipe Screen/Perforation lnterval '7/a

Depth of Srxface Seal feet

Static water Level lntnllLt/? feet FlowingWcU? EYss ENo

Other Details (if known)

I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Abandonment Details Dateof Aban6saneal l/t/a7 t €/2"'/tr7 ,,

Reason for Abandonment dn

Method of Abandonment (lncludc a description of the seal placement and procedures, amount of casing/screen removed, pump/piping removal, rcrmination

of casing at the surface, prOblems encountered, and other pertinent information).

7/te
€,

'4t

ABANDONMENT MATERIAL DETAILS
GROUTDENSITY

, # bag mix,

/v;x

l.ocation of a new well (if present) is q .q fq@south and 3{ ? @pwest from the abandoned well.

f/Zt

ABANDONMENT MATERIAL USED

''an/- 
rzrze* t /arrr nfan /e 6re/ "fr/nt*t

Well Driller Statement This well was abandoned under my supervision, according to applicable rules and regulations, and this report is complete

and correct to the best of my knowledge and belief.

Liceree No. 8 03AK DRILLING INC.

Abandownent



I
I

WELL ABATTDONMENT REPORT
State of utah

Division of Water Righb

14'eil ldsntiftatto* I -.d
fi/e*,fa*oy' t*1e ll dtYl#I

I
rVnt*aa3 rhrr,tge*

/'is'w, #'lit'{f' #'"'Y tb, # t

fft{ i lsknf*x,ssa #W j&n* *.ff
,{ef{ww,r, {b #!f 5 conract personrEngineer:

\{ell LOealiOn I iYntt,cayelatnges'

I
I
I
I
I
t

' 
"fi'*,,#irn i5", F S'tf .5' ,#S X" , SZ fffi;'

Vgi"d t,qf,f€ ,*r#gt'""a'^t.f lW #"#*;sl''Ef

kxarion Descripdon: (rrldress, proxinnity ter buikiings, landmarks, ground clevation,local welt #i

Ei'i'rrqqlycrr'u'ii61 
l:ffi:;m*:":: * ffi 

^r!j3"(J t ? t7 tu*rff@vx*
h:aturE of l.lsel FOom. illrr. FStoc* illnrJustrial tCornrnercial ilMunicipal frttonimr ilOther

C'asing T1'pe: Dsrr"cl llircintess Sterl E*C DFibcrglass ilngs trsn lJorirer

Openings: flsi;rsr* ilF*rfomrians trOpslr piFe $rrseefi?srforadon Int€rval /{n&?;tllyt

filer hckll ilYr:s fJN* EytiEgqsvl llepthof iiurfaceSeat $llAfrM:W
$rntic Warer:l xva 38€:/" * *.'*f*et Flnn'irrg Wcll:l illYEx El5fir

Othcr D*uilx {if knr:wn) -

Aban$onment Detsllel Dan of Aban<tonrnenr
{r(,

Rca*nnforAbandonmeol , W,,Wr/rr, t##W-p:f. Atg&,Ws#( *
Mcthrd ot' Abandnnment (lnuludr a tlexripion tf the seal placcmcnt and procedures, amount of casinglscresn removed. punrp/piping rsmoval, tenuinniion

nf casing at rhc surfacf, probk:nrs enccuntr:red, and other pr"rtinsnt inlbrmttionl.

I
t
I
I
I
I
I

.-..-**...-...-.
T}HFTtrH {fCEt) i AgANCIO}EME}iT MATERIAL DETAILS

ABA,NIruNM SI'IT MATERIAL IISED ! Quandty of Material Used i C:ROUT IlSl{SnY
!?oMi TO L c.&. cqt&,)Edn b,l lroured., * bo8.ir, lru.""r.c-l

zza.o l, tbti #*t- rnn* (fiw r ls 4s&*r'r***): t/trE I v *s tooo
i

a

l*carion of a ncrv well {if prescru} is #/# ft north/south and ,y {i. . ft eoslwest frorn rfre ahandaned weil-

.W-eJl Dri[rr $tat$sett | ff_:$::fr #ffi,Tf_Tfi#;ffitlgUgct:roing 
ro appticabh rules a*d rssulatirns, and thir rcport is c*r*prce

iarno AK DRILITING Il{C.

.4&grxd*n r#gnt

I
t



I
I

WELI, ABANDOI{MENT REPORT
Stats of Utah

Division of Water Rights

$reti ldenti$C$os I
Wat,et i  n ight :  05*2593I W I N : 4 3 0 4 8 8

Ow'nerT,ti'r*q or"*
Lisbon Vailev Mininq Co
3900 S,  Wadsi lor th  8 lvd.
Lakewood, C0 80e35

tLc
,  suiee 495

Conmct Per*onlEngineer:I
STI

I
I
I

!r 155? E 1?5 from th* St{ corne.r of section 25, ?ownship 309, RanEe 2SE,

fres*,eruftr tF,{&5" ft*t*r/n{rdr ,6ry**tnt #*l tlirtte*';r'1 rtl

l.rcatisn Descripri<in: {irdrJress, prtrxirr'ity to buitdingr, lan<iniarks, ground elevction,}or;al rvcll #)

gri$* WblltD'i'ib I rs r wo[ Driuds ncpryt Ay.iuuu-n E{cr trxo
wcrcr4o 440 . ...---- fccr ,.rtDlru*o /-.{-,"- Fchcs

Nsun otu!e::pdr. trln, nsrocr gldus[i.t lcranreeirl trlllaicioel q,'/r.ti!}.. tra.e tv?t€ hryl&y'hrt'V g-t4.1

Well Locotion I 'vorcnaYcluns*s

(bsingT!.pc: f,S*e! ilsrainlessSterl F#VC lJFitrerglass tAB$ trgn fi{xher*.-"-
opening*: ffi$nxen tlh.rforadons [Of]enPrpc Screer#erforalion Inrsrval **9..3!.::..A"4.f".# " ....-*
f:ilur p3ck? E!'}'cs iluo Deptlr or' surface Sear --d: /f;f-" . r-*.bt' rgdfid.rt'',,{' # fitlilir!*r f,#. ...... r*cr
Srad* warcr L*vst *,- 3, St .f-*"*-J#,:le:!*- rot FlowingWell'l ilYes fiNo

I
I

$$ltt Deillils tif k$*\\.nl .-jldftr /?PflX:

Abandonmsnt D€tn]t$J Daeof Abeudonrnenr*-..' f $$,Ay
Rea:rn for dbandnnmsrrt

MethrrdofAbandonrn*ftIrtcIude*descriptitnrrfthesEdplaceurentna'dprrrccdnre5,am0untufcr*inpscreen:removgd,pum/pipiagremoval,

or ccslng st lhs surface. plrfiltrnrri sncounletrd, and othcr peninent informadon).

I
I
I
I
I
I
I

I-ccation nf a nerv rvell tif pressnri i* . . #S *. fr. nonhlsoutf,r *.i f'//t -* fi xasilweet ffom the ahandonetl "**ell"

**f _otfr l::r*-L | #'#iJi: fJ#:l;f#HJIJffi;Tkff*'** 
ro appricabre rure* and r*suradrrns, and thi* reptrrr is conprrle

Lieers+Sn. 803

**9:J{: ##ST - ""*

AB &\DON MH NT MATERIAL DETAILS
tiR*tlT DEI{Srrl',

# bag mix, gel./s.tck erc..y
A $A},ID$NME5T MATERT^{L LTSEI) Anntity of h{aletial U*ed

ie.g,. cubic yrds,lhs)

nr ' j  i  asss

Irriarm AK PRILLING INC.

,4*crwdarl rfit'rt,

t
t
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ATTACHMENT 4
WATERRIGHTS CHANGE
WR#05-762 (SLV3 to PW-3)

Prepared for

Lisbon Valley Mining Co., LLC
920 S. County Rd 3I3
PO Box 248
La Sal, UT 845 30

Prepared by

Whetstone Associates, Inc.
714 S. Oak Street
P.O. Box I156
La Veta, Colorado 81055
719-742-5155

Document 4124F.08033 I

ORDER

March, 2008
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JON M. HUNTSMAI'I, JR
Govermor

GARY R HERBERT
Lleutenanl Ctovernor

granted subject to Prior rights'
+.1  ̂-  f^ -  dnrr  i t - . t .o i r tnenf  ,

i t iga teorprov idecompensat ionforany impai rment .o for

I

r 11il#:ll[1Til-?tl?]Hi1'Thi$?,"#i$'.'ffit};#],"^',1f'oo
I

I

i,,tate of Utah _ \J
nTPI,NTMENT OF NATURAL RESOuRCES
Division of Water Rights

MICHAEL R. STYI.ER JERRY D. OLDS
Excantive Dirccnr Slate hgheer/Division Direcnr

ORDER OF T}IE STATE ENGINEER
For Permanent Change Application Number 05-762 (L33774)

permanent Change Application Number 05-762 (a33774) in the name of Lisbon Valley Mining

Co. LLC, wffi fiied on Novernbtr 6, 2007, to change the point of diversion and place of us9 of

0.25 subic feet per second (cf$ of water as evidenced by w-at1^Rlght Number 05-762'

Heretofore, the water has been diverted from a well located North 750 feet and East 315 feet

from the S% Corner of Sectio n 25, T30S, R25E, SLB&M (existing 8-inch well, 285 feet deep)'

The water is to be used for the inioor domestic requirunents of two equivalent domestic units,

the stockwatering requireme,nts of 30 head of livestock (in cattle or horses or equivalent species)

and for other uses related to mining and mitling of copper ore from January I to December 31'

The water was used in alt or portion(s) of Section 25, T30s, R258, SLB&M-

Hereafter, it is proposed to divert 0.25 cfs of water from a well located North 2l5l feet and East

597 feetfrom the SW Corner of Section}S,T3Os, R25E, SLB&M (existing 8-inch well, 485 feet

deep, driled in 2004). The nature of use of the water will remain the same as heretofore. The
/rtt tTit t't(t D 4 <E|

pfu.e of use of the water is being changed to all or portion(s) of Section 22, T305, R25E,
t Ay r E v Y  v .  t s v v  v -

SLB&M; Section 23, T30S, R25d SLB&M; section 2s, tlos, R25E, SLB&M; Section 26,
n , a . c E t  a t T  T l  O - l t ,

T30s, R25E, SLB&M; section 2?, T30s, R25E, SLB&M; section 35, T30s, R25E, sLB&M;

Section 36, T30S, R25i, SLB&M; and Section l, T31S, R25E, SLB&M'

Notice of the application wun published in The San Juan Record on December 5 and December

12,2007. No protests were received.

It is the opinion of the State Engineer that this change application can be approved without

adversely affecting existing rights: The applicant is pui on notice that diligence must be shown

in purzuing the development of this application which can be demonstrated by the completion of

the projeclas proposed in the change application'

It is, therefore, ORDERED and Permanent Change Application Number 05'762 (a33774) is

hereby APPROYED subject to prior rights'

To accommodate the approval of this permanent change application, the use of 0.25 cfs of water,
F Y  U - - v

and the stockwateringiequireme,lrts of ro head of liveslock (in cattle or horses or equivalent
r '  ^  : -  - - - l ^ ^ t  ^ t

ffi6;ft;;-# ffi';;;ivale,rrt dornestic units and minins use at the historic point of
- l -  ^ -  -^  ^-* l l^^+|an loorrao f f rc

diversion and place of use must cease' much
valid the

and e Admin
The

fii48 .. I aoof
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ORDER OF THE STATE ENGINEER
Permanent Change Application Number
0s-762 (a33774)
Page2

interference with prior rights as such may be stipulated among parties or decreed by a court of

competent jurisdiction.

The applicant is strongly cautioned that other permits issued by entities other than the Division

of water Riglrts may 6e required before any development of Ft upptication can begin and it is

the responsibility of the aiplicant to determine the applicability of and acquisition - of such

permits. once ull oth", p"".itr have been acquired, this is your authority to develop the water

under the above referend.o 
"ppfication 

which under Sections 73-3-10 and 73'3-12, Utah Code

Annotated , 1953, as amended, must be dilige,rrtly proseclttd 1o completion. The water must be

put to beneficial use and proof must be filed ott ot before Mprch 91. 2013' or a request for

extension of time must be acceptably filed; otherwise the application will be lapsed' This

approval is timited to the rights to Oivert and be,neficially use water and does not grant any rights

oflrc.r, to, or use of land or facilities not owned by the applicant'

proof of beneficial use is evidence to the State Engineer that the water has been placed to its full

intended beneficial use. By law, it must be prepared by a registered engtnger or land surveyor'

who will certiff to the location and uses oi ttt exte,nt of ybur water right. The applicant is

advised that, wrder Uah law, to maintain a water tight's validity, the water must be beneficially

used. The filing of a change application or the holding of an approyed chpge application. d.oes

not excuse placing the water to-beneficial use to protict the right froT challenge of partial or

total forfeiture, whether the period of nonuse may h.ut occurred either before or after the filing

of the change aPPlication.

Upon the submission of proof as requiredty Section 73-3-16, utah code, for this application'

the applicant must identiff every sourc€ of water used under this application and the amount of

waterused from that source. ThLproof must also show the capacityof the sources of supply and

demonstate that each source 
"un 

prorride the water claimed to be diverted under this right as

well as all oth.r water rights which may be approved to be diverted from those sources'

Failure on your part to comply with the requirernents of the applicable statutes may result in

forfeiture of this permanent change application.

It is the applicant's responsibiuty to maintain a current address with this office and to

update ownership of their wateruight. Please notify this office immediately of any change

of address or for assistance in updating ownership.

your contact with this office, should you need it, is with the southeastern Regional office' The

telephone number is 435-613-3750'

This order is subject to the provisions of Administrative Rule R655-6-17 of the Division of

water Rights andio sections'63-46b-13 and 73-3-14 of the utah code which provide for filing

either a Request for Reconsideration with the state Engineer or an appeal with the appropriate

District court. A Request for Reconsideration must ue mea with the state Engineer within 20

days of the date of this order. However, a Request for Reconsideration is not a prerequisite to
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ORDER OF THE STATE ENGINEER
Permanent Change Application Nurrber
05-762 (a$77a)
Page3

filing a co'rt appeal. A court appeal ryust befled within 30 days after the date of this order, or

if a Request foi Reconsideration has been filed, within 30 days after the date the Request for

Reconsideration is denied. A Request for Reconsideration is considered denied when no action

is taken 20 days after the Request is filed'

Dated thit-*?--duY of fhalfu-,2oos.

Mailed a copy of the foregoing order tt is ? a uy ot [vlfuuf)P ,2008 to:

Lisbon ValleY Mining Co. LLC
3900 S. Wadsworth Blvd., Suite 495

Lakewood, CO 80235

nv, l*,&* K.M,:( = ,
KetVK. H&t, Appropriation Secretary

L
T
l'

.'

I

P.E., State Engineer
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ATTACHMENT 5
CIJMIJLATIVE WATER QUALITY
MONITORNG RESULTS

Prepared for

Lisbon Valley Mining Co., LLC
920 S. County Rd 313
PO Box 248
La Sal, UT 84530

Prepared by

Whetstone Associates, Inc.
714 S. Oak Street
P.O. Box I156
La Veta, Colorado 81055
719-742-5155

Document 4124F.080331

March, 2008
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Lisbon Valley Mine Annual Update - Attachment 5 - Cumulative Water Quality Monitoring Results

Groundwater quality has been routinely monitored at the site since baseline data collection began in 1994.
From 1994 to 1996, water quality samples were collected quarterly to support the impact analysis for the
EIS (BLM,1997). In January 1997, UDEQ issued Ground Water Quality Discharge Permit UGW370005
(UDEQ 1997), and since that time water quality has been monitored routinely in accordance with the
Permit and its modifications (UDEQ 2001 , 2002, 2004). The 1997 GWQD Permit identified one
compliance well (94MW4) and seven ambient monitoring wells (SLVIA, SLV2, SLV3, MW2A, 94MW2,
MW96-7A, and MW96-7B) to be monitored quarterly during active mining operations. Additional deep N-
aquifer monitoring wells (MW97-9, MW- 1 1 , MW97- 1 2, MW 97 -13 , and MW06- I 5) were drilled after the
GWQD Permit was issued, and monitored for water quahty as required by the ROD.

DEQ modified the monitoring requirements in 2006 and 2007. In April 2006, DEQ approved the
elimination of radium and thorium isotopes from the groundwater analytical suites, and approved annual
sampling for deep (N-aquifer) monitoring wells MW96-78, MW97-9, MW97-11, MW97-12, and MW97-
13 (LVMC,2006). An additional N-aquifer monitoring well (MW06-15) was installed in December 2006,
monitored on an accelerated (quarterly) schedule for the first 4 sampling rounds. DEQ renewed the
GWQD Permit in December,2007, and identified monitoring wells 94MW4, MW96-7A and MW97-12 as
compliance wells to be monitored on a quarterly schedule. MW96-7A was designated as a compliance well
to be monitored on an annual schedule. Four ambient monitoring wells are also identified in the December
2007 GWQD Permit: SLV2 (quarterly), PW-3 (quarterly), 94MW2 (quarterly, dry and substituted with
PW-6), and MW06-15 (annual).

Table 1 provides cumulative water quality data (from 1994 to 2007) for all project monitoring wells. In
addition, annual monitoring of water qualrty from actively producing water supply wells is required in
section II.E.3.b of the GWQD Permit. Cumulative water quality results from active supply wells are
provided in Table 2. Historical water quality results for inactive water supply wells and piezometers are
given in Table 3 and Table 4, respectively.

The laboratory data sheets for quarterly and annual groundwater monitoring are presented in separate
quarterly sampling reports, which are submitted to UDEQ and BLM, and are kept on file at LVMC. These
data sheets inslude pumping wells PW-3 and PW-6, which are sampled as part of the quarterly monitoring
program. Laboratory data sheets for new pumping wells PW-8 and PW-9 are presented in their respective
as-built reports (Attachments I and2 of the 2007 Annual Hydrogeologic Update Report). Laboratory data
sheets for the remaining pumping wells sampled n 2007 (PW-5 and PW-7) are provided in Attachment I .

In general, groundwater at the site is a calcium bicarbonate water with high levels of dissolved solids.
Gross alpha and gross beta particle activity commonly exceed Utah groundwater quality standards.
Manganese, arsenic, and iron also tlpically exceed groundwater standards in ambient monitoring wells at
the site. Nitrate has been detected in water supply well PW-6 since the well was drilled in 2005,likely due
to cattle watering and grazing in the vicinity, The groundwater monitoring results do not indicate any
impacts to water quality resulting from mining.

4124F.080331 Whetstone Associates IT
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TABLE A&1. CUMUATIVE WATER QUALITY RESUTTS

Monitoring Well MW06-1 5

9 8 . 7  l t

2 6 2 0 1 1

0.002 0.00 0 l

N A N A I O

N A N A I O

N A N A O O

N A N A O O

U = notdetected atvalue given
B = dacted at lwd bdy€ mdbod dddim limit (MDL) and pratical quantitation limir (PQL)

H = analysis exceeded msthod hold time
J = estimated detected value

UJ = estimated non-detect value
LB : detected in laboraorymethod orinstrumentblank

FB = detectedinfieldblankorfieldrinsateblank
NA : not applicable
NC = not calculated as of dris time

mg/L = milligrams per liter
u0hov@ = micromhos per ccntimeter

SI = standard intsrnational units
pCi/L = picocuries per liter

# : number of samples
std = sandard dwiation
--- = goundwaterstandardhas notbeenestablished

BoB.d ud boxrd 6ults Ddnr€ $at the paroetq exceeds lh€ ruu backgrcud bwl (detb€d s th€

m6 + 2 staDdad dfliatiffi) fd @biqt Emirqiig setls SLVIA SLV2, SLv3, MW2A ed 94MW2.

f-fifflur* ms. M sw M B@E ur wpdm@ ffis Ee u6 rrowars e!a[y
H

S6d{G applied to @bicnt o@itdiaS wells MW9G7A MW96-78, MW974, MW97 -ll, MW91-12,

ed MW97-13, atrd to oths wels whqe bacl(gloud stalstics fd sp€iir msdrs haw trot b@
qbrrared.

(l) Mqinubn€e8rcNdotr@tratimsforSLVIA,SLv2,SLv3,MW249aMW4 €lcalatEdbyDEQa

the mtu phtr two srald{d dsiltioN of tl€ aEilabl€ data up 1o ad ircluding Odobs 1996.

(2) Th€ grc$ teta staddd is tl€ activity that win 6w a 4 Dm,ltr ereow; arlqlod b pCtL

by dMitrg the bda a.tiviry b dw to Sr-90 ed a 2-litq ps day itrEt€ of wab.

(3) The staDded is @nbiD€d ndiu 226 and radiM 228 acivity of5.0 pCi/L.

(4) M@ ud medie satistbs obubtd ubg % derodbo limi for oosi€tsleal val$

(J) t-frah GWQS for aMic choged to 0.05 mg,4 a of Illn0OS

(5) No t tah GWQS ftr |@gew tr of l/1,2006

Parameter Units 12n8t06 3/8t07 5t2107 Enl07 rOtL0/07
Groundwrtar

Oualny S.trndll

)issolved Alurninum

)issolved Antimony

)issolved Arsenic

)issolved Barium

)issolved Bervllium

mglL

mg/L

mglL

mg/L

meJL

0.06 B FB

0.0017 B

<0.0005 u

0.05 FB

<0.0001 u

0 . t 2

<0.0004

0.0018

0.056

<0.0001

B

U

r I

U
I I

U

0.53

<0.0004

<0.0005

0.079

<0.0001

0.43

<0.0004

0.0014

0.08

<0.0001 U

0 . 1

<0.0004

0.0041

0.074

<0.0001

B

I I

0.006

0.01(5)

2.0

0.004

Dissolved Ca&nium

Dissolved Calcium

Dissolved Chromium

Dissolved Copper

Dissolved kon

mg/L

mglL

mglL

mglL

nsJl,

<0.000t

9.2

<0.0001

<0.01

<0.02

U

I I

U
I T

<0.0001

6.2

0.0008

<0.01

0 . 1

U

<0.0001 u

5.7

0.0003 B

<0.01 u

0.32

<0.0001

4.8

0.0013

<0.01

0.25

U <0.0001 u

4.6

<0.0001 u

<0.01 u

O.O3 B FB

0.005

0.1
t .3

Dissolved kad

Dissolved Magnesium

Dissolved Manganese

Dissolved Mercury

Dissolved Molribdmun

mglL

mg/L

mg/L

mg/L

ms/I-

0.0002 B FB

3.4

0.0002 B

2.7

0.m02 B FB

2.6

0.000r B
2.6

<0.0001

2.5

0.047

<0.0002

<0.01

I I

U

I I 0.0 r5

0.05 (6)

0.002

f.n{ lru t12 aJ6
<0.0002 u

0.04 B

<0.0002 u

<0.01 u

<0.0002 u

<0.01 u

<0.0002 u

<0.01 u

Dissolved Nickel

Dissolved Potassium

Dissolved Selenium

Dissolved Silicon

Dissolved Silver

mglL

mglL

lrlglL

mglL

melL

<0.01

8.0

<0.001

r0.2

<0.00005

U

I I

<0.01

7.7

<0.001

1 3 . 3

<0.00005

U

U

U

U

U

<0.01

7.1

<0.001

t 4

<0.00005

<0.01 u

6.8

<0.001 u

l 4

<0.00005 u

<0.01 u
'l

<0.001 u

12.6

<0.0005 u

0.05

0.1

Dissolved Sodium

Dissolved Thallium

Dissolved Vanadium

Dissolved Zinc

Arnmoniaas NHr-N

nre/L

mg/L

mglL

mglL

ms/1,

U

27r

<0.0001

<0.005

0 . 1 2

0.43 B F B

295

<0.0001 u

<0.005 u

0.19

0.66

2E5

<0.0002 u

<0.005 u

O.O3 B FB

0.68

283

<0.0001 u

<0.005 u

o.02 B

0.16 B FB

288

<0.0001 u

<0.005 u

<0.01 u

0 . 1 4  B

0.002

ila

5,0

Nitrate as NOyN

Nitrite as NO,-N

NO3-N+NO2-N

Chloride

Fluoride

mglL

mglL

mglL

r'j.gr-

msfl,

<0.02 u

<0.01 uH

<0.02 uH

1 3 3

2.6

0.02 B

<0.01 uH

0.02 BH

140

2.5

0.05 B

0.03 BJ

0.08 BJ

140

2.4

<0.02 u

<0.01 HU

<0.02 HU

140

2.6

0.03 B

<0.01 HU

0.03 HB

150

2.6

10.0

1.0

10.0

4.0

Sulfare

pH

Conductivity

Hardness as CaCO3

TSS

mglL

SI units

umhos/cm

mg&

mglL

90 3 0 8

E.4 H

1350

z'l

338

50 EO

8.3

1300

23

232

FB

H

H

E30

6.5 - t.5Et.7 Et t 9 E
1230

J '

566 J

1330

Z )

328

1300

22

t62

TDS

Alkalinity as CaCO3

Bicarbonate, total

Bicarbonate, diss.

Carbonate

Hydroxide

mC/L

mglL

mg/L

mglL

nrClL

mglL

700

382

350

NA

3 l
<2. U

7q

383

37\

NA

1 2 B
<2. U r 1

750

394

341

NA

53
<2.

?{n

369

364

NA

5
<2.

B

U

7s0

404

360

NA

43

<2. U

10000

Gross Alpha +/- error

Gross Beta +/- error

Uranium, total

Radium 2b+/- 
error

Radium 28+/- 
error

Thorium ao+/- 
eiror

Thorium !2 +/- error

pcw
{,'/L
r,l,g,I-
pclL
pCi/L
pClL
{.i/1.

t1+/-7.5 ''r+l.L 4.5+/-',1.3 8.'t+/-5.3 2.5+/-3.5 15 p0ifi-

8 pCi',L(4)

0.03 (2) +

5 0)r

5 ( 1 ) *

D A

aia

/:rrl4t Jlt+t-tt It+{46 'w{4.1 2t+16.7
0.005r

NA

NA

NA

NA

0.0018

NA

NA

NA

NA

0.0014

NA

NA

NA

NA

0.001l

NA

NA

NA

NA

0.0007

NA

NA

NA

NA

Gross Alpha

Gross Beta

Uranium, total

Radium %

Radium 226

I nonum

Thorium a2

pCi/L

pClL

mg/L

pcilL

pC:lL

pcw
oCt/L

l l 20 5 E.? 2.5 l5 pCi/L

8 pci!(')

o.o3 G) *

5  0 ) *

5 (l)*

Dla

nlx

2it ta ' r t ' la at

0.0051

NA

NA

NA

NA

0.00r8

NA

NA

NA

NA

0.0014

NA

NA

NA

NA

0.00r I

NA

NA

NA

NA

0.0007

NA

NA

NA

NA

Mean 
(n)lMedian (o)l *Nol *

0.25 0.r2 0 5

0.0005 0.0002 4 5

0.0016 0.0014 2 5

0.07 0.074 0 5

0.00005 0.00005 s 5

0.00005 0.0000s 5 5

6.10 s.70 0 5

0.00050 0.0003 2 5

0.0t 0.005 5 5

0.14 0. r  I  5

0.0002 0.0002 l 5

2.8 2.6 0 5

0.078 0.0E2 0 5

0.0001 0.0001 5 5

0.01 0.005 4 5

0.01 0.005 5 5

7.3 7.1 0 5

0.0005 0.0005 5 5

12.8 13.3 0 5

0.000070 0.000025 5 5

284 285 0 5

0.00006 0.00005 5 5

0.0025 0.0025 5 5

0.0? 0.03 I 5

0.41 0.43 0 5

0.02 0.02 2 5

0.010 0.005 4 s

0.03 0.020 2 s

r4l 140.0 0 5

2.s 2.60 0 5

5 6 5 0 0 5

8.6 8.7 0 5

1302 1300 0 5

2 7 2 5 0 5

325 32E 0 5

738 750 0 5

386 383 0 5

357 360 0 5

N A N A O O

2 9  3 1  0  5

1 1 5 5

calqlatod below

qlalarcd below

calodatod below

elculatodbdoy

calctlated below

elolated below

slqlated bdow
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I
Lisbon Valley Mine Annual Update - Attachment 5 - Cumulative Water Quality Monitoring Results

I
I
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I
I

I

t
I

I
I
I
I
I
I
I
I
I

Bold values exceed drinking watcr MCIs or SMCLs
< = a.a'lJrte not detected at detection limit (DL) or practical quantitation limit (PQL) shown.
( I ) *- indicates no groundwater standard has been established.
(2)EPAscreeningcriteriaundertheSafeDrinkingwat€rActzggestthatcomplianceforgrossbetaparticleactivitymaybeassumedwithoutfrrtherana1ysisifgrossrtivity
falls below 50 pCill,.
(3) Gross beta standard is that activity which will cause a 4 mrem/year exposure; converted to pCilL by assuning that the baa activity is due to Sr-90 and a2-Wtr pr day intake of
water.
(4) The standard is combined radium 226 atdradiw228 activity of 5.0 pCi/L
(5) Standard is that activity which will cause a 4 mrein/year or 8pCi in drinking water for all beta emitt€rs, including Thorium isotopes.

Table 3. Water Quality Data from Inactive Water Supply Wells

'Y-P*t--L:-.........-------------i
;
i

:
i

Analyte ! U"itt

slv-3 i
i

i
Average :

PW-r

PW 97-1-
0l-01

-f-W-:l...

PW4-
040604

i iffHil'J iffn'iffi i".oufil*"":
PW7-M- i  PW-9- iContaminant iContaminant i  Quat i ty

0506 i OzOCtf i Level(t) i Level(t) i Standard (1)

25 samples tul2t97 06t04t04 06t02/0s i 09tr3t07 i
Metals

Aluminum i me/L

,---At[qlqr, --:,------ _j, '"Ai-
... 9_,.9-ip-q.....

0.0026
.............--<-q'-o-1......

<0.002
:_0-$_q.
0.001

<0.03---0'00t0.- i......................9-'SS.
i 0.0005 0.006

_0-$-5-..:..-0-,_?.............i.....................:::--
------ i  0.006-*^-

Anc!-i-.-- ........ ........ ....i -qe1L 0.0041 <0.005 0,0106 0.004: 0.0023 0.01 0.01
Barium 0.1 076 0 .013 0.664 0.26 0.021 2.0 2.0

0.0007 <0.001 <0.0002 <0.000 <0.0001 0.004 : 0.004
Cadmium ! 0.00079 <0.001 0.0008 <0.000 0.000r 0.005 i 0.005
Calcium 270 95.8 259 22 120
Chrom-lgm i mg/L 0.00336 <0.005 <0.0002 0.00 <0.0001 0 .1 0 .1
cgppel 0.00544 r <0.01 <0.01 <0.0 0.01 1 .3 1 . 0 1 .3
Ir_ol j mgL_ 7.85 0.041 0.88 5 . 1 0.35 0.3

.l*ls-.. ............ ...
M-eep."'-r-isp--
M..lp.E-trs-q-e-....
*.t-gr-c.yry-'...........
Molvbdenum
Nickel i

.....'._:_0'-q-qp:-
-..-- ...?_1,,-q..
... .........-Q'-{.31 .
. _-:-9,9_0_9_?..

. ..-0-,1?.,
0.03

<0.0001 i 0.0001
". .--"-."--""-,"-"-. i****-6;r;:i 

i 
--4i:i*l

."-"-----"----------+

-0-...qul....i _q,_l"qJ
..... -.9,.999-?.....1 . ":9,99"q? ..
.....................-q'.l7-..:......................-0-'.9?-...

<0.01 i <0.01
Potassium t2 .9 2.4 tt.2 l  1 .5 I  1 . 4

l-elgnigm- i 0.0053 <0.01 <0.001 <0.001 <0.001 0.05 0.05
Silicon 6.0 9.r9 t l.7 6.7 8.2
Silver 0.025 <0.0005 <0.0001 <0.00005 <0.00005 0 .1 0.r
Sodium .......i......-g.g1-.-L... 69.6 93.7 98.9 165 120
Sfrontium n/a N/A 9.49 5.75 0.0001
Thallium 0.00070 <0.001 0.0006 <0.0001 <0.005 0.002 i 0.002
Vanadium i 0.006 <0.01 <0.005 <0.005 0.04
Znc 0.092 <0.01 4.42 0.06 0.06 ).u 5.0

_w9{_c,bgmitry_ i
Ammo_nil aq N-H31N- i me/-L 0.267 1.27 1 .37 0 .  l 8 <0.05 i

.... .N-i931e.3.r-.N"9-:-N... .........i ....-p--el!-. .

. .....tiisils..t-l -l-'{--o--a:N.. .......... j....... e.e1-L-. ..l
'....11--o-:--ll-1'-N-Q?:11.................1....te.g.I:.
.....9hts$s-*.- ......... ............ i...-..s-'gp-......

.... $se-.r9-"-.-. ..i ...-*.e/l--...
Sulfate I ng/L

........................-0.,?-8J-..
_ " -_q.p_a-q
...  . . .  -q' . i . . . .

*31
- _q-

892.0

i..................1'-1............,
i.....,.......-0r.-0.9--{...........-..

l . l-----'9-----l
'**-o;;.:|t**^'
**--iii-^*-l

......................-0-,-1-3-...
.............:9-O1..

. _q,_11-...
K

..........................9-'I...
940

_q,91..i . 9,-q2...: . ...1p_,.9........ ........,
....*'-q'-0--1.....:.. ....... .:-0-'-q-1......i........................1.,.9........................
, .q,p-l..i.. -0,.9?....!. .. .-l-0-'.9............. ..r

2 3 i  l 0 i

:: e;l"" i : d"q: i::: ::::r.q":::: " ,
810 i  340 i

p_H, 7 7.4 7.7 7.9 8 i 6 . 5 - 8 . 5  :  6 . 5 - 8 . 5

_ _?_1$
1gil

...... ..............7_fl ..
17__1-q
3_1-?
1-l?
<2.

19?:9_
_qfl

......... .........1J....
.. ......-1-_49-9,..

J 5 I

":":jji_:
<2.

-llyd-tsdde i mstL < l < 1 . 0 <2 <2. <2. i

. . _Re9,i_s_t-qg.9s,al
_G--q-o-lgA_lp_ha.....'' ...... .j pCi/L i 872, i <sl+3.4 200 61 1 2  i  1 5 p C i 15 oCi/L

,..:1,9}.?-,?-,...:
2

0,"4""I"0;2"":,
<1 .3  +  0 .5

.-...... ..5J.-,-{
...............-o-'1-6-?-q.
......................r/--1.....
........... .....N..t....

!2
.. -q,-o"l-o-?.

ila*----J;-

l8 i 5o oci/L(2)
0.0215 i 0.03

nla i 0.03
n/a i 0.03

i 4 mrem/yr
i t pcilL(3)

4124F.080331 Whetstone .llssociaGs II
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Three piezometers were sampled for a limited suite of water qualrty parameters in 1998, for use in water
supply evaluations near the Sentinel Pit. The results (Table 4) indicated that water quality in the alluvium
exhibits a high degree of variability. For example, the TDS content is 848 mgL in 98R7, compared to
2,040 in 98R3. Groundwater from the Morrison Formation (98R4) contains even higher dissolved solids
(5,570 mg/L). The study determined that alluvial groundwater from piezometer 98R7 would probably be
suitable for use as plant process water, based on the low chloride content (7.6 mg/L) and relatively low
TDS.

Table 4. Water Quality Data from Piezometers 98R3, 98R4, and 98R7
Analvte 98R7-98-01

Bicarbonate as HCO3 4/15/9813:20

Bicarbonate as HCO3
Carbonate as CO3
Alkalinity, Total (CaCO3)

Calcium (D), as Ca
Chromium (D), as Cr
Coppo (D), as Cu
kon (D), as Fe

235
< 2
195
7.6
1.26
189
7.8

699.3
848
r94

< 0.002
< 0.005
0.0r7

< 0.001
< 0.001
2 t . r

< 0.005
< 0.01
0 . 1 1 5

.......:..Q,..0..q:.........
7.66

< 0.01
0.0003
0.072
< 0.01
3.6s
1 1 6

0.003
< 0.0005

615
< 0.01

Chloride (D)
Fluoride

Antimony, (D) as Sb
Arsenic, (D) as As
Barium (D), as Ba
Beryllium (D), as Be

Magnesium (D), as Mg
Manganese (D), as Mn
Mercury, as Hg (D)
Molybdenum (D), as Mo

.ljis5sl.(P)..*r.Ni , .
Potassium (D), as K
Sodium (D), as Na
Selenium,(D) as Se
Silver,(D) as Ag
Uranium, Total

4lI7l9814:454/1719813:35

436
< 0.005
0.073
0.094
0.023
289
0.27

< 0.0002
< 0.01
0.018

479
< 0.002
< 0.0005

81.2
0.018

98.3
0.23

0.0004
0.109
< 0.01
5 . r7
57;l

0.0r7
< 0.0005

87.6
< 0.01

4r24F.08033r Whetsbne Associa@s It



Lisbon Valley Mine Annual Update - AUachment 5 - Cumulative Water Quality Monitoring Results

ATTACHMENT 1

LABORATORY DATA SHEETS FOR PUMPING WELLS

PW-5 AND PW.7
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AEIZ Labo ratori es, I n c.

PW-5-07-4

2773 Downhill Drive Steamboat Spnngs, CO 80487 (800) 334-5493

Lisbon Valley Mining Company, LLC
Project lD:
Sample lD:

ACZ Sample lD: L65561-04
Date Sampled: 10108107 14:45

Date Received: 10110107

Sample Matrix: Ground Water

lnorganic PrepI
I

Total Hot Plate
Digestion

Metals Analysis

M200.2 tCP-MS 10110107 20:34

I
t
I
t
I
t
t
I
I

Aluminum, dissolved M200.7 ICP

Antimony, dissolved M200.8 ICP-MS

Arsenic, dissolved M200.8 ICP-MS

Barium, dissolved M200.7 ICP

Beryllium, dissolved M200.8 ICP-MS

Cadmium, dissolved M200.8 ICP-MS

Calcium, dissolved M200.7 ICP

Chromium, dissolved M200.8 ICP-MS

Copper, dissolved M200.7 ICP

lron, dissolved

Lead, dissolved

M200.7 tcP
M200.8 rCP-MS

0.03 0.2
0.0004 0.002
0.0005 0.001
0.003 0.02
0.0001 0.0005
0.0001 0.0005

0.2 1
0.0001 0.0005
0.01 0.05
0.02 0.05

0.0001 0.0005
0.2 1

0.005 0.03
0.0002 0.001
0.01 0.05
0.01 0.05
0.3 2

0.001 0.005
0.4 2

5E-05 0.0003
0.3 2

0.0001 0.0005
0.0001 0.0005
0.005 0.03
0.01 0.05

10119107 14:04 erf

10111107 11:44 jjr

10111107 11:44 jjr

10119107 19:36 erf

10111107 11:44 jjr

10111107 11:44 jjr

10119107 14:04 erf

1ol12lQ7 9:40 jjr

10119107 14:04 erf

10119107 14:Q4 erf

10111107 11:44 jjr

10119107 14:04 erf

10119107 14:04 erf

10124107 20:03 gme

10119107 14:04 erf

10119107 14:Q4 erf

10/19/07 19:36 erf

1Ql17lO7 17:20 gme

10119107 14:04 erf

10111107 11:44 jjr

10119107 14:04 erf

10111107 11:44 jjr

10111107 14:07 jjr

10119107 14:04 erf

10119107 14:04 erf

0.0037
0.008

24.9

0.04

11.4
0.031

0 . 1 1

8.2

8.8

361

0.0022

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

U
U

B
U
U

U
U
B
U

Magnesium, dissolved M200.7 ICP

Manganese, dissolved M200.7 ICP

Mercury, dissolved M245.1CVAA

Molybdenum, dissolved M200.7 ICP

Nickel, dissolved M200.7 ICP

Potassium, dissolved M200.7 ICP

Selenium, dissolved SM 3114 B, AA-Hydride

Silica, dissolved M200.7 ICP

Silver, dissolved M200.8 tCP-MS

Sodium, dissolved M200.7 ICP

Thallium, dissolved M200.8 ICP-MS

Uranium, total M200.8 rCP-MS
Vanadium, dissolved M200.7 ICP

Zinc, dissolved M200.7 rcP

REPrN.02.06.05.01

I rossor: Page 8 of38

* Please refer to Qualifier Reporfs for details.



AtrZ Laboratories, Inc.

PW-5-07-4

2773 Downhill Drive Steamboat Spnhgs, CO 80487 (800) 334-5493

Lisbon Valley Mining Gompany, LLC
Project lD:

Sample lD:

ACZ Sample lD:
Date Sampled:
Date Received:

Sample Matrix:

L65561-04
10108107 14:45

10t10t07

Ground Water

t
I
t
I

Alkalinity as CaCO3

Bicarbonate as
CaCO3

Carbonate as CaCO3

Hydroxide as CaCO3

TotalAlkalinity

Cation-Anion Balance

Cation-Anion Balance

Sum of Anions

Sum of Cations

Chloride

Conductivity @25C
Fluoride

Hardness as CaCO3

Nitrate as N, dissolved

Nitrate/Nitrite as N,
dissolved
Nitrite as N, dissolved

Nitrogen, ammonia
pH (lab)

pH

pH measured at

Residue. Filterable
oDS) @180c
Residue, Non-
Filterable (TSS)
@105C
Sulfate

TDS (calculated)

TDS (ratio -
measured/calculated)

SM2320B - Titration

Calculation

325.2 / SM4500C|-E

120.1 tSM2510B

sM4500F-C

SM2340B - Calculation

Calculation: NO3NO2 minus NO2

M353.2 - Automated Cadmium
Reduction
M353.2 - Automated Cadmium
Reduction

M350.1 - Automated Phenate

150.1 lSM4500H+ B

160.1 / SM2540C

160.2 / SM2540D

sM4500 so4-D

Calculation

Calculation

381

23

mg/L 2 20

mg/L 2 20
mg/L 2 20
mg/L 2 20

101111Q7 O:QO

1Ql11 lQ7  Q:QQ

1Ql11lQ7 Q:QQ

10111107 O:00

1Q129107 O:QO

10129107 0:00
'l0l29lQ7 Q:OQ

10117107 11:05

10111107 22:53

101121Q7 16:07

10129107 0:00

101291Q7 Q:OQ

10111107 19:45

10111107 19:45

10116107 14:35

101111Q7 0:0Q

1Ol11lO7 0:00

10115107 10:40

101101Q7 13:38

10111107 16:45

10129107 0:QQ

10129107 O:QQ

I
I
I
I
I
I
I

lcp

lcp

lcp

lcp

calc

calc

calc

mls

lcp

cas

calc

calc
pjb

pjb

aml

405

- 1 . 1

18.7

18.3

1 9

1880

1 . 0

109

%

meq/L

meq/L

mg/L

umhos/cm

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

units

c
mg/L

mg/L

0.1 0.5
0.1 0.5
1 5
1 1 0

0.1 0.5
1 7

0.02 0.1
0.02 0.1

0.01 0.05

0.05 0.5

0 .1  0 .1
0 .1  0 .1
10 20

5

1 0
1 0

U
HU

HU

U

8.5
22.0
1 160

480

1170

0.99

lcp

:"j I

I
I
I
I
I
I

50
50

* mg/L

mg/L

aeh

calc

calc

REP1N.02.06.05.01

L65561: Page 9 of 38 |

* P/ease refer to Qualifier Reporfs for details.
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AtrZ Laboratories, Inc.

PW-5-07-4

2773 DownhillDrive Steamboat Springs, CO 80487 $Aq fi4-5493

Lisbon Valley Mining Company, LLC
Project lD:
Sample lD:
Locator:

ACZ Sample lD:
Date Sampled:
Date Received:

Sample Matrix:

L65561-04
10108107 14:45
10t10t07

Ground Water

Gross Alpha & Beta, total M9310 Prep Method:

I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Gross Alpha
Gross Beta

1U1AO7 17',20
10hZO7 17:20

mhm

mhm

22 7.3 3.6 pCi/L
15 5.2 5.9 pCi/L

REPRC.02.06.05.01

I mssol: Page 29 of 38 |
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AEZ Laboratoriesn Inc.

PW-7-07-4

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Lisbon Valley Mining Company, LLC

Project lD:

Sample lD:

ACZ Sample lD: L65561-01

Date Sampled: 10108107 13:25

Date Received: 10110107

Sample Matrix: Ground Water

JJT

I
I

c Prep

Total Hot Plate
Digestion

M200.2 lcP-MS |Ql1Ql07 19:31

I
I
I
I
I
I
I
I
I
I
I
I

Aluminum, dissolved M200.7 ICP

Antimony, dissolved M200.8 ICP-MS

Arsenic, dissolved M200.8 ICP-MS

Barium, dissolved M200.7 ICP

Beryllium, dissolved M200.8 ICP-MS

Cadmium, dissolved M200.8 ICP-MS

Calcium. dissolved M200.7 ICP

Chromium, dissolved M200.8 ICP-MS

Copper, dissolved M200.7 ICP

lron, dissolved

Lead, dissolved

M200.7 lcP
M200.8 tcP-MS

0.03 0.2
0.0004 0.002
0.0005 0.001
0.003 0.02
0.0001 0.0005
0.0001 0.0005

0.2 1
0.0001 0.0005
0.01 0.05
0.02 0.05

0.0001 0.0005
0.2 1

0.005 0.03
0.0002 0.001
0.01 0.05
0.01 0.05
0.3 2

0.001 0.005
0.4 2

5E-05 0.0003
0.3 2

0.0001 0.0005
0.0001 0.0005
0.005 0.03
0.01 0.05

10119107 13:40 erf

1ol11lo7 11:15 j j r

10111107 11:15 j j r

10119107 19:07 erf

10111107 11:15 j j r

10111107 11:15 j j r

10119107 13:40 erf

10112107 9:23 jjr

10119107 13:40 erf

10119107 13:40 er'f

10111107 11:15 j j r

10119107 13:40 erf

10119107 13:40 ert

10124107 19:50 gme

10119107 13:40 erf

10119107 13:40 erf

10119107 19:07 erf

10117107 17:12 gme

10l19lOT 13:40 erf

10111107 11:15 j j r

10119107 13:40 erf

10111107 11:15 j j r

1ol11lo7 13:37 ijr
10119107 13:40 erf

10119107 13:40 erf

0.0232
0.043

42.5

0.70

16.0
0.041

0.08

6.8

15.4

90.7

0.0010

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mgil

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mgiL

mg/L

mg/L

U
U

U
U

Magnesium, dissolved M200.7 ICP

Manganese, dissolved M200.7 ICP

Mercury, dissolved M245.1CVAA

Molybdenum, dissolved M200.7 ICP

Nickel, dissolved M200.7 ICP

Potassium, dissolved M200.7 ICP

Selenium, dissolved SM 3114 B, AA-Hydride

Sil ica, dissolved M200.7 ICP

Silver, dissolved M200.8 ICP-MS

Sodium, dissolved M200.7 ICP

Thallium, dissolved M200.8 ICP-MS

Uranium, total M200.8 tCP-MS

Vanadium, dissolved M200.7 ICP

Zinc. dissolved M200.7 rcP

REPrN.02.06.05.01

I rossor: Page 2 of38I
* Please referto Qualifier Reporfs for details.



AEilZ La bo ratories, I n c.

PW-7-07-4

2773 Downhill Drive Steamboat Spnhgs, CO 80487 (800) 334-5493

Lisbon Valley Mining Company, LLC
Project lD:
Sample lD:

Wet Chemistry

Alkalinity a8 CaCO3 SM2320B - Titration
Bicarbonate as

CaCO3
Carbonate as CaCO3

Hydroxide as CaCO3

TotalAlkalinity

Cation-Anion Balance

Cation-Anion Balance

Sum of Anions

Sum of Cations

Chloride

Conductivity @25C
Fluoride

Hardness as CaCO3

Nitrate as N, dissolved

Nitrate/Nitrite as N,
dissolved
Nitrite as N. dissolved

Nitrogen, ammonia
pH (lab)

pH

pH measured at

Residue, Filterable
(rDs) @180c
Residue, Non-
FilteraUe (TSS)
@105C
Sulfate

TDS (calculated)

TDS (ratio -
measured/calculated)

Calculation

325.2 / SM4500C|-E

120.1 tSM2510B

sM4500F-C

SM23408 - Calculation

Calculation: NO3NO2 minus NO2

M353.2 - Automated Cadmium
Reduction
M353.2 - Automated Cadmium
Reduction
M350.1 - Automated Phenate

150j lSM4500H+ B

160.1 / SM2540C

160.2 tSM2540D

sM4500 so4-D

Calculation

Calculation

223

-1 .9

7.9

7.6

47

758

0.6

172

8.3
23.0
440

100
456
0.96

ACZ Sample lD:

Date Sampled:
Date Received:

Sample Matrix:

L65561-01
10108107 13:25
10t10t07
Ground Water

I
I
I
I
I
I
I
I
I
I
I

lcp

lcp

lcp

lcp

calc

calc

calc

mls

lcp

cas

calc

calc
pjb

pjb

aml

mg/L 2 2Q

mg/L 2 20
mg/L 2 20
mg/L 2 20

218

5 B
U

U
HU

HU

U

%

meq/L 0.1 0.5

meq/L 0.1 0.5

mg/L 1 5

umhos/cm 1 1Q

mg/L 0.1 0.5

mg/L 1 7

mg/L 0.02 0.1

mg/L 0.02 0.1

mg/L 0.01 0.05

mg/L 0.05 0.5

units 0.1 0.1
c  0 .1  0 .1

mg/L 10 20

mg/L 5 20

1Q111107 0:00

10111107 0:00

10111107 Q:QQ
'10111107 Q:00

10129107 Q:QO

1Ql29lO7 O:OQ

10l29lOT 0:00

10117107 11:05

10111107 22:30

10112107 15:35

10129107 0:00

1Ql29lO7 0:0Q

10111107 19:39

10111107 19:39

10116107 14:29

1Q111107 0:Q0

10/11l07 0:00

1Ql15lQ7 10:31

10l1OlQ7 13:31

10111107 16:38 aeh

10129107 0:0Q calc

10129107 0:Q0 calc

lcp

:'j I

I
I
I
I
I
I

" mg/L

mg/L

10 50
10 50

REPtN.02.06.05.01

I rossor: Page 3 of38

* Please refer to Qualifier Reporfs for details.
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AEZ Laboratories, Inc.

PW-7-07-4

2773DownhillDive SteamboatSprings, CO 80487 (800)334-5493

Lisbon Valley Mining Company, LLC
Project lD:
Sample lD:
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Attachment 6 - Post-Mining Water Balance and Geochemical Models

1.. INTRODUCTION

The water balance and chemical balance models are updated annually for three open pits at the Lisbon
Valley Mine. The models were initially presented in 1997-1998, were updated in the 2005 annual report,
and no changes to the models were necessary in the 2006 report. In January 2007, LVMC proposed an
expansion of the Centennial Pit and the models of this area were updated and submitted to BLM as a
technical memorandum (Whetstone, 2007). Although changes in pit geometry, pit wall geology, and
aquifer areal extent have been made in these updated models, the fundamental workings of the
hydrogeologic system are consistent with the original (1997) conceptual model. The numerical models
compute the flow and water quality conditions in the pits and shallow aquifer, with vertical leakage to the
deep aquifer below. The computational method used in the current update is identical to the method
presented in the 1998 Annual Hydrogeologic Evaluation Update report (ABC, 1998a) and is described
again here for convenience.

The water balance model allows surface water inflow, precipitation, horizontal inflow or outflow from a
shallow aquifer adjacent to the pit, vertical leakage to the underlying aquifer, ffid evaporation. The flow is
computed on a monthly or yearly basis, and each pit is modeled independently. The water volume and
water level elevation in the pit and in the surrounding Burro Canyon (Dakota) aquifer are calculated at the
end of each timestep (monthly or yearly). The chemical mass balance model couples the flow balance
results with the mass load for each component, to compute concentrations in each outflow component.

The model uses a calculated vertical permeability for both the low-permeability materials below the Burro
Canyon aquifer and the fracture conduits known to exist at the site. The water level, flow, and quality in
both the pit and the adjacent aquifer are simulated. The model assesses the effects of the project on both
shallow and deep groundwater near the pits.

Data collected from 2004 - 2007 confirm the fundamental knowledge about the hydrogeologic system.
Principally, that (1) the Burro Canyon aquifer is of limited areal extent, (2) the Burro Canyon aquifer is
compartmentalized, (3) groundwater occuring in fractures in the Morrison Formation near the Sentinel Pit
is of better quality and is hydraulically separated from water in the alluvium and, to a lesser extent, from
water in the adjacent Burro Canyon aquifer, (a) the Burro Canyon aquifer is deepest along the axis of the
previously-mapped synclines, ffid (5) downward vertical gradients exist in the Morrison Formation
between the overlying Burro Canyon aquifer. These observations confirm and support the previous
modeling.

The following updates have been made to the numerical models since the original (1997-1998) modeling
was presented:

. Areal extent of Burro Canyon aquifer. By 2005, the Burro Canyon aquifer was known to be of
slightly smaller areal extent in the vicinity of the Sentinel and Centennial Pits and larger areal
extent near the GTO Pit than previously modeled. These changes were incorporated in the 2005 -

2006 Annual Update Reports, as well as the current report.

. Static Water Level near GTO Pit. The drilling of water well PW-6 in 2005 revealed that the static
water level elevation in the Burro Canyon aquifer near the GTO Pit was 6,169 ft amsl, or 8 feet
higher than previously anticipated. This change was incorporated in the 2005 - 2006 Annual
Update Reports, as well as the current report.

. Sentinel Pit Geometry. The planned final geometry of the Sentinel Pit had decreased in depth and
increased in area from the geometry proposed in the Environmental Impact Statement (EIS) (BLM,
1997) and modeled in 1998 (ABC, 1998a). These changes were incorporated into the 2005 -2006

updated numerical models of post-mining hydrology and geochemistry, as well as the current
report.

4124F.080331 Whetstone Associates II
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Attachment 6 - Post-Mining Water Balance and Geochemical Models

. Expanded Centennial Pit. In January 2007 , LVMC proposed and received approval to expand the
planned Centennial Pit from 116 to 165 acres. The expansion results in a larger total area of pit
wall to capture runoff, alarger area of soil surrounding the pit and providing runoff into the pit, a
higher pit floor elevation and different pit shape (geometry). The modeled changes and results
were presented in a technical memorandum to BLM in January 2007, and are now included in the
2007 Annual Update report.

Other model input parameters, including runoff rates, evaporation rates, and precipitation rates, were
identical to those used in the 1998 model (ABC, 1998a).

The methodology, input values, and results of the updated models are described in the following sections.

2. WATER BALAI\CE MODEL

2.L Water Balance Model Approach

The water balance model computes the flow into and out of the pit and adjacent shallow aquifer. It starts
with both the pit and upper aquifer dryr, although the model itself does not require this condition. The
flow model allows surface water inflow, precipitation, horizontal inflow or outflow from a shallow aquifer
adjacent to the pit, vertical leakage to the underlying aquifer, and evaporation. These flow components are
shown Figure l.

Figure 1. Water Balance Componenfs

The model calculates a head-dependent flow between the shallow aquifer and the pit. The rate and
direction of groundwater flow to or from the pit is a function of the water levels in the shallow aquifer and
pit.

The model calculates a head-dependent vertical leakage to the lower aquifer. The driving force for vertical
flow is greater with increasing hydraulic heads (water levels) in the pits and shallow aquifer. Similarly,
groundwater flow to the pit is a function of the water level in the aquifer.

The model calculates direct precipitation, evaporation, and surface water run-on. The latter has been
broken out into (1) run-on from the area between the pit rim and the berm surrounding each pit, and (2)

l Because LVMC inte,nds to dewater the Burro Canyon aquifer during mining, and allow refilling only after the cessation of
mining, the current model simulations start with the pit and aquifer dry to the level of the pit floor.
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Attachment 6 - Post-Mining Water Balance and Geochemical Models

run-on from the pit walls. The area and volume of the pit are calculated using a linear interpolation
between benches (slope-intercept method).

The overall pit flow computation proceeds as follows:

1. The area of the shallow aquifer is calculated. The aquifer area includes all of the saturated
aquifer believed to contribute water to the pit, less the area of the pit pond (which receives
rc}% of the direct precipitation).

2. Recharge to the shallow aquifer is calculated by multiplying the aquifer area by the aquifer
recharge rate.

3. The head gradient which drives the vertical percolation is calculated, based on the water level
in the shallow aquifer at the start of the time step.

4. Vertical percolation to the deep aquifer from the shallow aquifer is calculated for both fractures
and "intact" rock, based on the vertical gradient (calculated in Step 3 above) and the aquifer
area (calculated in Step I above).

5. Groundwater inflow to the shallow system (pit and aquifer) is calculated by subtracting the
vertical leakage (calculated in Step 4) from the total recharge (calculated in Step 2).

6. Surface water inflow is calculated based on the surface area surrounding each pit (from the pit
rim to the berm) times the runoff rate.

7. The pit wall area is calculated by subtracting the pond area (which changes over time) from the
area within the pit rim (constant). As the pit pond area becomes larger, the area of the exposed
pit walls becomes smaller.

8. Pit wall runoff inflow is calculated by multiplying the pit wall surface area (calculated in Step
7) times the pit wall runoff rate.

9. Inflow from direct precipitation is calculated by multiplying the pit pond area (at the start of
the timestep) times the monthly or annual precipitation.

10. The vertical leakage out of the pit is calculated based on the pit pond area (at the start of the
timestep) times the vertical gradient (calculated in Step 3).

11. The evaporation from the pit pond is calculated based on the pit pond area (at the start of the
timestep) times the monthly or annual free water surface (FWS) evaporation rate.

12. The volume of water remaining in the shallow system is calculated, by summing the inflow
components and subtracting the outflow components. The portion of this water which resides
in the pit and in the aquifer are calculated, based on the geometry and storage capacity of both
the pit and aquifer. (As the water level in the pit increases, the pit pond occupies alarger area
and volume, and the remaining aquifer area and volume decrease.)

13. The water level in the pit and in the aquifer is calculated based on the geometry and storage
capacrty of both the pit and aquifer.

14. The volume and water level are input into the next timestep (month or year), and the pit pond
area is calculated.

15. The process is repeated for sufficient years to reach quasi-steady-state conditions.

The water balance output is then used in the chemical mass balance model.
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2.2 Water Balance Input

The input parameters to the water balance model are based on pit design, existing climatological and
hydrogeologic data, and field observations. These input parameters are identical to those used in the
previous modeling (ABC, 1998a).

2.2.1 Climatological Data

Precipitation. Precipitation data from four meteorological stations were analyzed by Hydro-Triad, Ltd.
(J.D. Welsh & Associates, 1996) in support of water balance and engineering design for the site. The mean
monthly precipitation data from the La Sal SE station was determined to be most representative of
conditions at the Lisbon Valley Mine, based on elevation, proximity, topography, and isohyetal
precipitation maps. The mean monthly design precipitation data for the Lisbon Valley site are taken
directly from the 1980-1993 period of record for the La Sal SE station. As described in detail by Hydro-
Triad, Ltd. (J.D. Welsh & Associates, 1996), this period contains both extremely wet (1993) and dry (1989)
years. This period is likely to be representative of long-term precipitation conditions, based on the fact that
the monthly average precipitation at the Monticello station during this ten year period is within 5Yo of the
monthly average for the 64-year period of record.

The mean monthly and total annual precipitation for the Lisbon Valley site (La Sal SE) is shown in Table
1. The regional wet season occurs during the months of July through November. On average, 58o/o of the
annual precipitation occurs during this five month period. February and October are historically the driest
(0.71inches) and wettest (2.29 inches) months, respectively.

Evaporation. Annual and monthly evaporation for the site was calculated by Hydro-Triad based on the
mean monthly Class A pan evaporation from several regional meteorological stations (J.D. Welsh &
Associates, 1996, Appendix D). The annual free water surface (FWS) evaporation was determined to be 48
inches for the Lisbon Valley Site. Based on a pan coefficient of 0.72 (appropriate based on National
Weather Service publications), the average annual pan evaporation is 66.7 inches for the site.

Table 1 gives the mean monthly and total annual pan evaporation and FWS evaporation for the Lisbon
Valley site. Evaporation rates peak during the summer and decrease drastically during the winter. Of the
48.0 inches of annual pan evaporation, nearly 600 , or 28.4 inches, occurs from May to August. During the
fourmonthperiod fromNovemberto February, only l}oh, or 4.8 inches, of FWS evaporation is anticipated
(Hydro-Triad, J.D. Welsh & Associates, 1996).
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Table 1. Mean Monthly Pan Evaporation, Free Water Surtace Evaporation, and
Precipitation used in Post-Mining Pit Refilling Model for the Lisbon Valley Mine

The preceding table indicates that potential evaporation significantly exceeds precipitation at the site. This
natural effect results in evapoconcentration of any surface water bodies, as seen in natural and artifrcial
lakes throughout the west and southwest.

2.2.2 Shallow Aquifer Recharge Area

The area of shallow aquifer recharge was determined for each pit, as shown in Figure 2. Precipitation that
infiltrates over these areas is available to recharge the shallow aquifer and contribute flow to the pit. When
water levels in the pit are higher than in the shallow aquifer (as occurs during the early years of refilling),
the shallow aquifer area is available to receive flow from the pit. Table 2 gives the area of saturated
shallow aquifer assumed to report to each pit.

PIT NAME: SENTINEL CENTENNIAL
Area of Aquifer Contribution (acres) 62.r 253.8
Maximum Aquifer Rec

I
I

I
I

3.2 13 .1

I
I

Pan
Evaporation

(inches)

Jun i 10.58
Jut i 1 1.00

Table 2. Area of Saturated Aquifer Contribution to Pits
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Figure 2. Areal Extent of the Burro Canyon Aquifer and Zone of Contribution to the Pits

2.2.3 Aquifer Recharge Rate

An infiltration rate of 1 inlyr was used in the water balance model, as in all previous modeling, which
represents 6.65% of the average annual precipitation (15.04 inches). Infiltration to groundwater systems is
typically about 5%o to l0%o of the incident precipitation. In the Lisbon Valley area, infiltration is expected
to be at the lower end of this range, as a result of the very high net evaporation.

This 6.65% rate falls within the range given in the hydrogeologic literature for the Moab-Monticello area.
Weir, et al (1983) report that the maximum recharge to the area occurs near the La Sal and Abajo
mountains, and is about9o/o of the estimated annual average precipitation. Price and Arnow (1974) give an
average recharge rate of 4%o for the Colorado River Basin.

2.2.4 Surfoce Water RunoffArea
The ground surface area which can contribute runoff to each pit will be limited by a berm which will be
constructed around the pit perimeter. The berm will be located approximately 50 feet from the pit rim, and
can be visualized as a strip (or donut) around each pit. The berm around the Sentinel Pit is assumed to be
an average of 40 ft from the rim of the current pit2. With the expanded Centennital Pit, the area providing

' Current Sentinel Pit designed by Scott Wilson, 2005.
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runoff from soil inside the berm is 15.5 acres, vs. 11.1 acres in the original Centennial Pit model. The
surface water runoff areas for the GTO pit area was determined from engineering CAD drawings, ffid
consistent with the EIS and the previous modeling. The areas providing surface water runoff to the pits are
shown in Table 3.

PIT NAME: SENTINEL CENTENNIAL ; GTO
Area for Surface Water Runoff from Soils (acres) 6.3 15.5  i  9 .9^--* 

o.tii*----r o. i8-Average Annual Runoff to Pit (gpm)

2.2.5 Surface Water RunoffRate
The average annual runoff rate was calculated as the probability-weighted runoff for all storm events up to
100 years, excluding all events of less than one inch precipitation. The runoff coefficient was increased for
increasing magnitude storms. This method is detailed in Table 4, and is applied to the National Oceanic
and Atmospheric Association short term precipitation data for the project area. This method is identical to
that used in previous groundwater models of the site. The calculated expected arurual runoff is 0.35 inches,
which is approximately 2.3% of the total annual precipitation.

This value is consistent with the hydrogeologic literature (Weir, et a1., 1983) which indicates that the
Lisbon Valley area has an average annual runoff of between 6 and 13 mm (0.24-0.51 inches) per year.

Table 4. Annual Probability-Weighted Runoff Calculation

Concept: Runoffto Lisbon Canyon is obseryed to be rare. To compute the amount of runofffor the evaluation of the refill of the
Sentinel, Centennial, and GTO pits, the following are assumed:

A. No runoffoccurs for precipitation less than I inch per day

B. Runoffcoefficient increases as the precipitation per day increases, per the table

C. Total runoffis equal to the expected runoff for all events up to 100 years, weighted by probability

The data for the storm magnitude/probability were obtained from "Appendix IV, Lisbon Valley Heap Leach Project Meteorology
and Water Management Facilities Design Data, February 1996, prepared for J.D. Welsh and Associates, Inc. by Hydro-Triad, Ltd.

The runoff computations are presented below are graphed to show precipitation versus annual probability. The area under this
curve is equal to the precipitation depth which reports as runoff to the pits. Based on this surve, the average annual runoff is 0.35
inches.

10

RETURN
PERIOD

STOR]VI
MAGNITUDE

inches

RUNOFF
COEFF

VOLUME PROB.
ABILITY

Table 3. Area of Surtace Runoff Surrounding Pits
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2.2.6 Pit Wall RunoffArea
The maximum pit wall area includes the entire area inside the pit rim, which provides runoff to the pit
during storm events. At the start of the first timestep, when the pits are dry, the pit wall area is equal to this
maximum. The pit wall area decreases as the water level in the pit rises. That is, the pit fills and covers up
part of the wall, such that less area is exposed.

The flow model accounts for the change in pit wall area, by subtracting the pit pond area (calculated at the
end of each timestep) from the maximum pit wall area. The maximum pit wall area was determined from
engineering CAD drawings, ffid is shown in Table 5.

Table 5. Maximum Area of Pit Wall

11

I

PIT NAME: : SENTINEL CENTENNIAL ! GTO
Maximum Pit Wall Area (acres)

Maximum Runoff Annual @10% (gpm) t2.7

2.2.7 Pit Wall RunoffRate
The rate of runoff from haul roads in the pit interior was determined by Adrian Brown Consultants in 1996.
The runoff from haul roads, slopes, and benches was estimated using the Soil Conservation Service (SCS)
method TR55 (SCS, 1986) to determine the runoff curve number and the total runoff (in inches) per storm
event. The runoff and annual probability are factored to determine the annual probability-weighted runoff
(Table 6). The calculated annual runoff from the pit interior was 0.74 inches, based on dirt roads with
hydrologic soil tlpe C, and using the precipitation-frequency calculated for the site (Welsch/Hydro-Triad,
1996). This represents approximately 4.9% of the total precipitation at the site.

Previous sensitivity analyses (ABC, 1998a) used twice the calculated pit wall runoff rate, or a total annual
runoff of 1.5 inches (10% of annual precipitation) from the pit walls in the flow and geochemical models.

4124F.080331 WhetstoneAssociahs I
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Tahle 6. Annual Probability-Weighted Runoff From Pit Walls
(Haul Roads, Slopes, and Benches)

Approach: The average annual runoff from haul roads can be computed, based on storm freqency, using the SCS method (SCS
TR5s).

I Determine the runoffcurve number, from TR55 Table2-2a.
CN: 87 Dirt roads, hydrologic soil type C

Average runoffcondition, initial abstraction (Ia) :0.2S

2 Calculate potential ma:rimum retention (S) in inches:
CN:  1000 /  (S +10)
S = 1 0 0 0 / C N - 1 0

3 Calculate runoff(Q) in inches:

Q: e-0.2S)2 i (P+0.8S)

4 Apply the annual weighted probability distribution for Q
5 Sum the annual contributions per storm event for an overall annual average Q

Assumptions:
A. No runoffoccurs for precipitation less than ll2 inch per day. (I", initial abstraction: 0.5 inches).
B. The runoffcurve number is 87 for dirt roads, hydrologic soil group C.
C. Total runoffis equal to the expected runofffor all events up to 100 years, weighted by probability.
D. Data for the 2-100 yr storm magnitude,/probability from "Appendix D, Lisbon Valley Heap Leach Project Meteorology and

Water Management Facilities Design Data, June 1996,prepned for J.D. Welsh and Associates, Inc. by Hydro-Triad, Ltd.
E. Data for the 0.5-1.0 yr storm magnitude/probability extrapolated from Gumbel distribution using logarithmic curve fitting.
F. Haul road soils equate to SCS hydrologic soil group:

C (soils with slow infiltration, fine-textured soils low in organic content.)

Results:
RETI,JRN
PERIOD

STORM
MAGNITUDE s ia

inches) i (inches
PROB-

ABILITY
a

ANNUAL
0 . 1 0
0 . 1 7
0 . r7

inches
0.5 0.6 i 8 7 r.49 ! 0.05

0.9 87 r.49 0 . 1 7
t . 2 r.49 i  0.34 0.5

8 7 i  r . 4 9  i  0 . 6 1 0.2

Expected Annual Runoff

This constitutes approximately 4.9Yo of the total annual precipitation of 15.04 inches.

0.r2
0.08
0.05
0.03*---- 
o:oia**^^--

0.74 inches
0.M9r %

2.2.8 Pond Area and Volume

The pit pond area and volume are zero at the start of the simulation (end of mining) because the pits are
dry. As the water level in the pit increases, the area and volume of the pond increase according to the pit
geometry.

4124F.080331 WhetstoneAssociaEs I
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Attachment 6 - Post-Mining Water Balance and Geochemical Models

The model uses linear interpolation (slope-intercept equation) to determine the pit pond area and volume,
based on the engineering drawings for the proposed final pits. Table 7 shows the planned pit geometry.
The slope-intercept variables are given in Table 9 through Table 1 1.

The modeled geometry of the GTO pit was identical to those presented in the EIS and in the previous
modeling (ABC, 1998a).

The modeled geometry of the Sentinel pit was updated in 2005. The original (1998) model of the Sentinel
Pit had been based on the ultimate pit geometry, as shown in the EIS. However, BLM's Record of
Decision (ROD) (BLM, 1997b) stipulates that "mining of the Sentinel #1 will not be allowed to cross
Lisbon Canyon." The updated model of the Sentinel Pit uses the current planned ultimate pit geometry,
which does not cross Lisbon Canyon. The pit is 60 ft shallower (the pit floor is at an elevation of 6,220 ft
vs. 5,960 ft) and the total volume is less than proposed in the EIS. However, the total planned disturbance
extends farther up the hillside to the east, for slope stability, and the total pit area encompasses 40.3 acres,
ot 60/o more than in the 1998 model.

The modeled geometry of the Centennial pit was updated rn 2007, when LVMC proposed and received
approval to expand the planned Centerurial Pit from 116 to 165 acres. The expansion results in a larger
total area of pit wall to capture runofl a larger area of soil surrounding the pit and providing runoff into the
pit (15.5 acres in the expanded model vs. 11.1 acres in the original model), a higher pit floor elevation and
different pit shape (geometry). A comparison of the original and expanded Centennial pit geometry is
shown in Table 8.

Table 7. Engineered Elevation and Area, with Extrapolated Volume, for Sentinel,
Centennial, and GTO Pits

SENTINEL PIT GEOMETRY CENTENNL\L PIT GE()METRY GTO PIT GEOMETRY
ELEVATION i AREA IVOLTJME

(feet amsl) i (acres) i (acre-ft)
ELEVATION

(feet amsl)
AREA
(acres)

VOLI]ME
(acre-ft)

ELEVATION
(feet amsl)

AREA IVOLUME
(acres) i (acre-ft)

6,220 i 0 : 0 6080 1 . 0 0 5,980 0 . 0 j 0

6,240 ; r .g+ : rs 6100 3.4 45 5,981**6;ooo 1.0 i  0.2s
6,260 i  7.13 i  148 6t20 4.3 r22 2.5 t49

6 , 2 8 0 i 9 . 9 3 : 3 1 9 6r40 r0.7 272 6,040 s.4 i 306
6 , 3 0 0 i r 3 . t 7 i 5 5 0 6160 18 .4 563 6,080 8.9 i  590

6,320 i t7.35 i SSS 6180 30 .1 t.047 6,120 t2.3 1 ,013

Pit Rim i 40.3 i 6200 43.2 1.780 6,160 16.9 i 1,597

6220 49.5 2.707 6,200 22.2 i 2,379

6240 68.8 3,891 6,240 27.1, i  3,365

6260 85.5 5,434 6,280 32.4 i 4,553

6280 92.4 7,2L3 6,320-- 
6;i6o

?7,1- i l,ea"8
40.9 i 7,5t3

6,400 47.6 i 9,283
6,440 53.0 i 11,293

4t24F.080331 WhetstoneAssociaEs a
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Table 8. Comparison of Original and Expanded Centennial Pit Geometry

Elevation
(ft amsl)

Original Area
(acres)

Expanded Area
(acres) Ratio

6080 3 . 1 1 . 0 33%
6100 3.4
6t20 rt.2 4.3 38%
6140 r0.7
6160 24.2 18 .4 76%
6180 30 .1
6200 38.7 43.2 L L 2 %
6220 49.5
6240 56.7 68.8 t2L%
6260 85.5
6280 78.5 92.4 rr8%

Total Area 1 1 6 165 r42%

2.2.9 Aquifer Area and Volume

The model tracks the aquifer area and volume, which change as the pit and aquifer fill. At the start of the
simulation (end of mining) the aquifer area is equal to the maximum aquifer recharge area and the aquifer
volume is zero, because the pit and aquifer are dry. As the water level in the shallow system increases, the
area of the aquifer (not occupied by the pit) decreases, because the pit pond takes up part of the aquifer
infiltration area. However, the volume of the aquifer increases, as the water level rises. The aquifer area
and volume are directly linked to the pit pond area and volume. The aquifer geometry and the slope-
intercept variables are given in Table 9 through Table I 1.

2.2. 1 0 Aquifer Porosity

The model uses the porosity (void space) of the shallow aquifer to determine how much water is required to
raise the water level in the aquifer. Because much of the aquifer volume is actually occupied by rock, the
amount of water required to raise the level in a square foot of aquifer area would be much less than the
amount required in a square foot of pit (which is all "void" and no rock).

The shallow aquifer porosity values are shown in Table 12. A 5% porosity has been used in the current
model and in several earlier calculations for the shallow (Burro Canyon) aquifer. This 5o/o value represents
the aquifer drainable porosity, which assumes that the aquifer cannot be pumped completely dry during the
ten to twelve years of dewatering pumping. Some water will remain trapped in the pore spaces between
aquifer grains, and will not be available for extraction nor will it have to be replaced in order to raise the
water level in the aquifer.

Neither the flow balance nor the geochemical balance models are sensitive to the shallow aquifer porosity,
with regard to final water level or chemistry. A higher porosity value would delay the pit refilling time and
predicted chemical results; a lower porosity would accelerate the pit and aquifer refilling time and the
geochemical system would stabilize sooner.

2.2.11 Timestep Size

The model may be run on a monthly or annual basis, or any combination of such. The monthly simulation
uses long-term mean monthly precipitation and evaporation, and thereby captures some of the seasonal
trends expected to occur at the site. However, the most pronounced variations in water levels will occur as
a result of major storrr events or extended periods of drought. Neither the long-term monthly nor the

4124F.080331 WhetstoneAssociahs I



Attachment 6 - Post-Mining Water Balance and Geochemical Models

annual averages capture these extreme values, and the predicted final water levels in the pit and aquifer are
identical for an "average monthly'' or "total annual" simulation. (See ABC 1998a for a comparison of
monthly to annual flow balance results.) The annual simulation allows the model to make predictions
farther into the future, with fewer computations. Therefore, the simulations using annual averages ere
considered to be appropriate for this evaluation.

The flow balance model input values are surrmarized in Table 12.
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Table 12. Flow Balance Model lnputValues - Sentinel Pit

Pit Information
Pit name
Groundwater Catchment area (acres)
Total area inside berm (acres)
Total area inside pit rim (acres)
SW Drainage area (acres)
Total pit lake area (acres)

Runoff & Infiltration Rates
Surface Water Runoff rate (% of precip.)
Pit Wall Runoffrate (% of precip.)
Groundwater Recharge rate (o/o of precip.)

Elevation Data
Starting Pit Water Level Elevation (ft)
Pit Floor Elevation (ft)
Remote GW Elevation (ft)

Aquifer Data
Burro Canyon Aquifer Porosity

Sentinel Centennial Pit GTO
62.t 253.8 205.6
46.7 180.9 77.9
40.3 r6s.4 68.0
6.3 1s.5 9.9

varies varies varies

2.3%
4.9%

6.65%

6220.0
6220.0
62s0.0

0.05

2.3% 2.3%
4.9o/o 4.9o/o

6.6s% 6.65%

6080.0 5980.0
6080.0 5980.0
6180.0 6169.0

0.05 0.05

2.3 Water Balance Results

2.3.1 Sentinel Pit Water Balance Results

The higher pit floor and smaller pit results in a much shallower pit pool than in previous modeling, in spite
of a 60/o larger runoff area to the pit. The revised model predicts that water levels stabilize at 6225.1 ft
amsl, or about 5.1 feet above the pit floor (Figure 3). For comparison, water levels stabilized at 6001.5 ft,
or 41.6 feet above the pit floor in the previous model (ABC, 1998a). The planned pit floor is now higher,
so the pit pool is smaller, evaporative losses are lower, and the final water level in the aquifer is higher than
previously predicted.

The predicted final water level elevation ts 24.9 feet below the present day static water level, as shown in
Figure 3, comparedto 248.5 ft in the previous model. The pit and aquifer take approximately 5 years to
refill to 50% of the final level, and 37 years to reach 99o/o of the final level.

During the first 17 years after mining, the pit recharges the groundwater in the shallow aquifer. After 17
years, the net annual flow is from the aquifer toward the pit. Under the final, quasi-steady-state conditions,
gtoundwater flows from the aquifer to the pit at an average annual rate of 7.7 gpm (2.8 acre-fllyr).

4124F.080331 WhetstoneAssociabs )
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ModelResu/fs: Post-Mining Water Levels in the Senfinel Pit

The area of the pond, after more than one hundred years of refilling, is shown in Figure 4. The pond area is
very small area relative to the size of the pit and the shallow aquifer. Evaporation from the small (0.99-
acre) pond surface would average 2.5 gpm (4.0 acre-ftlyr). Leakage through fractures to the deep aquifer
would be 2.8 gpm (4.4 acre-ftlq); leakage from the shallow (Burro Canyon) aquifer to the deep aquifer
would be 0.3 gpm (0.4 acre-ft/W); and leakage from the pit to the deep aquifer would be a small fraction of
that (0.05 gpfr, 0.08 acre-ft/Vr). Output for the first 500 years of the Sentinel Pit refrlling model is given in
Table 16. The water balance results are summanzed and compared to previous modeling results in Table
1 3 .

4124F.080331 WhetstoneAssociahs I
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Figure 4. Map of Post-Mining Sentinel Pit Pool Surface Area

Table 13. Summary of Water Balance Model Resulfs for the Sentinel Pit

Pr"s:-q*r+s "gr"gp4g "elerclr$ (fr)-
o__ri_gi9g-t "qtel tat-l_e- g-f_ey-g1igg $) "

Predicted final water level elevation (ft)
D_--"pt'e[-4_og1p"9lovp-ledjgt"dpgndpH$-c_9"(F)"_
Pit area (acres)
Predicted final pond area (acres)
Pond evaporation
Leakage from intact BC aquifer to
l-eal<age from fractures to N-aquifer

4.6
0.3
2 ,5
0 . 1

SENTINEL PIT
1998a

6,460

7.38 acre-ff/
0.41 acre-
4.05 acre-ftJ
0.095 acre-ft1

SENTINEL PIT
Current Model

6,460
6,250

6,220.0
6,225.1

5 . 1

J-,?*{ pg_"".:ff/yt
0.44 acre-

lJ\"s:rs:ftrw"
0.079 acre-ft/w

The small pond predicted in the floor of the Sentinel Pit would cover 2.46%o of the planned pit area. Due to
the shallow depth and small area, the Sentinel pit pool is not expected to persist long into the future.

4r24F.080331 WhetstoneAssociahs I



t
I
I
I
I
t
I
I
I
I
I
I
t
I
I
t
I
t
t

Attachment f - ps5f-|vlining Water Balance and Geochemical Models

Sedimentation and vegetation that becomes established in the floor of the pit could siguificantly reduce the
pond area.

2.3.2 Centennial Pit Water Balance Results

The expanded Centennial Pit geometry results in greater runoff into the pit, and a slightly higher pit pool
level. The model predicts that water levels stabilize at 40.40 feet above the pit floor, vs. 23.21 and 23.24
feet inprevious modeling (ABC, 1998; Whetstone 2006).

The predicted final water level elevation is 59.6 feet below the present day static water level, as shown in
Figure 5. The pit and aquifer take approximately 42 years to refill to 50o/o of the final level, and
approximately 100 years to reach99%o of the final level.

During the first 42 years after mining, the pit recharges the groundwater in the shallow aquifer. After 42
years, the net annual flow is from the aquifer toward the pit. Under the final, quasi-steady-state conditions,
groundwater flows from the aquifer to the pit at an average annual rate of 2.1 acre-ft/yr.

^ 6,150.0
J
o
=
g 6,130.0
z
I
F

i  o,rro.o
ul

6,090.0

6,190.0

6,170.0

6,070.0

6,050.0

PRE-MINING STATIC WATER LEI/EI

PREDICTED POST.MINING WATER LEVEL

i - - r r

PIT FLOOR

200 250 300 350 400 450 500

YEAR

100

Figure 5. Model Resulfs; Post-Mining Water Levels in the Centennial Pit

The area of the pond, after more than one hundred years of refilling, is shown in Figure 6. The 4.4-acre
pond represents a small area relative to the size of the pit and the shallow aquifer. Evaporation from this
surface would average I 1.0 gpm (I7 .7 acre-ft/yr). Leakage through fractures to the deep aquifer would be
10.5 gpm (16.95 acre-ff/yr); leakage from the shallow (Burro Canyon) aquifer to the deep aquifer would be
1.1 gpm (1.7 acre-ftlyr): and leakage from the pit to the deep aquifer would be a small fraction of that (0.20
gpm, 0.33 acre-ft/yr). Input data used in the Centennial Pit refilling model, and output for 500 yeaxs are
given in Table 17. The updated water balance results are shown in Table 14.

4124F.080331 Whetsbnc /tl,ttociaet a
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Figure 6. Map of Post-Mining Centennial Pit Pool Surtace Area

CENTENNIAL PIT CENTENNIAL PIT CENTENNIAL PIT
2005 Annual U 2007 Planned

Ptg-mi$g"g sr_or{_}$ Clg,yp.ljoq (ft)
ori-gig ql y-.4er- "tablg elgygfl og (ft )
tiselp"if fl"o"qr clp._"pl_es (ft) 6,060
B."ai-"1.0_"{*"lw-glerl-9I"919f _ev"gJi-o"n"(ft) 6.083.24
Depth offloor below predicted pond surface
(ft)

R"il*,ee--$srq)
:  J . 6

i 9.+ eD-. 15.22 acre-ft/ 9,1 gp-, L5.?_3 ,"":p": l -l ep-' !.?,7. g-"":"p::H..y:..
PitWallRun-on i 4=1-SpT,6.,9_acrv--ft/y.r_
Leakpg"g frgm"iplg_c!-BC*qgpifer.!g N:pggif"g ; l gp,-, 1,5-9-- g-cJ-e;ft/yJ

4,3 p;m, 619_

I Snm, 1,58 qcr"gtlyr- i Ll .mn, l-,7_ gcr-e-;ff/yr
-6-, I gp-., 9, 99 -qgg:ff/y.

L_e,akggg fr-gm "fr?9tuI"91 f9 N1?Sptu j 2,8 gp_n, 11,96 e_"ry,:fl/yt
LeakagefrompittoN-aquifer : 0.16mm, 0.26acre-ft/w

The small pond predicted in the floor of the Centennial Pits would cover 2.66Yo of the planned pit area.
During periods of higher than normal precipitation, the water levels in the pit could be slightly higher.
However, a significant increase in the pond level is not expected, because both evaporation and the volume
of water required to raise the pond level increase as the water level increase. During drought conditions,
the shallow pond could go dry. Vegetation that becomes established in the floor of the pit could
significantly reduce the pond area, as phreatophytes extract more water than predicted by free water surface
evaporation alone.

0.16 mm. 0.26 acre- 0.2 mm. 0.33 acre-

Table 14. Summary of Water Balance Model Results for the Centennial Pit

41 24F.08033 r WhetttoneAssociates a
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Attachment 6 - Post-Mining Water Balance and Geochemical Models 24

2.3.3 GTO Pit Water Balance Results

The larger aquifer area and higher static water level result in more flow from the shallow aquifer to the pit
and a higher final water level than originally modeled in1997-1998. The revised model predicts that water
levels stabilize at 6,001.2 ft amsl, or about 21 feet above the pit floor (Figure 7). For semFarison, water
levels stabilized at 16.5 feet above the pit floor (5996.5 ft amsl) in the original model (ABC, 1998a).

The predicted finat water level elevation is 167 feet below the present day static water level, as shown in
Figure 7. The pit and aquifer take approximately 39 years to refill to 50%o of the final level, and
approximately 300 years to reach99o/o of the final level.

During the first 37 years afts1 mining, the pit recharges the groundwater in the shallow aquifer. After 37
years, the net annual flow is from the aquifer toward the pit. Under the final, quasisteady-state conditions,
groundwater flows from the aquifer to the pit at an average annual rate of 1.8 gpm (2.9 acre-ftlyr).

6,200.0

6,150.0

PRE-MINING STATIC WATER LEVEL

PREDICTED POST-MINING WATER LEVEL

- PIT FLOOR

J
att
t 6,100.0

IE

-
9
F

i o.oso.o
l!

150 200 250 300 350 400 450 500
YEAR

Figure 7. Model Resu/fs.' Post-Mining Water Levels in the GTO Pit

The area of the pond, after more than one hundred years of refilling, is shown in Figure 8. The 2.6-acre
pond represents a small area relative to the size of the pit and the shallow aquifer. Evaporation from this
surface would average 6.4 gpm (10.29 acre-ft/yr). Leakage through fractures to the deep aquifer would be
7.9 gpm (12.7 acre-ft"lyr); leakage from the shallow (Burro Canyon) aquifer to the deep aquifer would be
0.8 gpm (1.3 acre-ff/yr); and leakage from the pit to the deep aquifer would be a small fraction of that (0.1
gpm (0.18 acre-ft/yr). Ouput for the first 500 years of the GTO Pit refrlling model is given in Table 18.
The water balance results are compared to previous modeling results in Table 15.

4124F.080331 Whegbnct4ssociahsa
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Figure 8. Map of Post-Mining GTO Pit Pool Surtace Area

Model
GTO PIT GTO PIT

Current Model1998a
Pre-mining ground elevation (ft) 6.490490
O--ri glnal y1pJe1 tabf g gf evgri gn (ft)
Final pit floor elevation (ft)

6,169
5.980 5.980

Predicted final water level elevation (ft)
D^9-pth of -fl_oog b-,glow p_redig1ed pond qffi9"9 (ft)
Pit area (acres)
Predicted final pond area (acres)

The small pond predicted in the floor of the GTO Pit would cover 3.78o/o of the planned pit area. During
periods of higher than normal precipitation, the water levels in the pits could be slightly higher. However,

t"",e i {,;

r;1 I'

a t -
E E

Ooftqf NfEnuL= |o r

EXPI t{ATtot{

N

Table 15. Summary of Water Balance Model Resulfs for the GTO Pit

4124F.08033 1 WhetstoneAssociaEs t
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a significant increase in the pond level is not expected, because both evaporation and the volume of water
required to raise the pond level increase as the water level increase. During drought conditions, the shallow
ponds could go dry. Vegetation that becomes established in the floor of the pit could significantly reduce
the pond area, as phreatophytes extract more water than predicted by free water surface evaporation alone.

4124F.080331 WhcttbneAssocieEsa



F o 6 6 e F o c q u ? q a ? q q f ! q q q q r c ! r ? 1 u ? q \ \ q q q q q q q q q - r t t : r ' : r : I ' : c ! c ! q q q c ! q q q c ! c ! q f ! q c ! q c l q c ! q c ! q c ! c ! q c \
r J ; ; - - ' ; : : o o o F F F N N N N N o o o o o o o o o o o o o { C t t t t i t ! * { t t { t * t r f \ ' t t * * t t * * * S { { $ 9 { $ t t $ { ! . t {

q c q ( 4 r \ c ! q q a \ q n a q q q r n c 2 \ q 9 q q 9 \ \ q q q q q q q q q q q q q q q q q c c q q q : : : r r . : . : r r r r r : r r : r ' : r . : - : : : :
N N o r f t o r o o @ o t s N F F t s t s @ o o @ o o a i o o o o o 6 o o o ( o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

l f r r E q E i q E 6 q q q s R R { s R q q q q q i q e q q q E E E E E q E E E E q E E E E g E s { q q q q q 4 { 4 g s s 4 q q E E q q q q 4 q q
: : r : 9 9 9 9 ? 9 9 ? 9 ? 9 9 q 9 ? 9 ? 9 9 ? ? 9 ? ? 9 9 9 ? 9 9 ? 9 ? ? 9 9 ? ? 9 9 ? 9 9 9 ? 9 ? ? 9 ? 9 ? ? ? 9 ? ? 9 ? 9 9 9 ? 9 9 ? 9 ?

N  T  N 6  b  F  *  {  N  ( D  N  O  @  @  O  N  ( l  O  F 6  O  O  F  O  N  q  O  O  O  F  N  I  O  6  ( o  N  t s  ( ( )  O  O  O  O  O  O  O  f  e  F  F  N  N  N  N  N  N  N  N N  N N  N  N  N  N  N  N  q  N
O t O - n F ( D F O t O F O ( D O F F N O a ) t t t o o 1 ( ) o o ( O @ O ( O ( o ( o O O @ c ) < O € O N N F t s t s F t s F t s t s F F t s N t s t s t s F t s N t s F F F F F F F F F t s
- - ; o i c i s i c i d i d d i d d c i d i + + + + r r r r { + + { { + + { * v + + q r r s + . + r * r r s + + q { r t q i e v { t i + + + + + $ * q t * + t ! t t
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N S I N N ! T ! ! \ I
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N A N N N N N N N N N N N N N
o d d d d a t d d d d d d d d d d d d d d d d d o ' d d d d d d d c t d d r t d q t d @ a t d o o @ d o d d d d d d q i d d d d d o d d d d d d d d d d d d d

- a e O F N @ F O F 6 O O ( , O + O N 6 O O N 9 € F O O F N d ' O $ 6 b O € @ F t s F t s @ O O O O O O 6 O O O O O O O O O O O O O O O O O O O O O O O
: : d o i a i d c i t s o o i c i J - o i c i r i d r + v 9 r i o r i r i r i d o @ @ c i G i @ o c t ( o o € o @ o o o c i @ ( o ( o ( o @ ( c t a t @ c t a i @ @ o o ( o ( o @ d ( o @ ! g ( o d o c i o o ! 9 9s , r i -

O o O O l o O * N - ( 4 ( o o O N $ r O ( o ( D O ( D O F F N N o c : r t ! | t \ f o o t O o 6 ( ) r O o O O @ @ ( o @ @ o @ @ @ 9 O € @ @ O O @ @ . o O o @ 6 o 9 @ @ 9 @ @ O

8 5 8 8 8 8 3 3 8 8 8 8 8 8 8 8 8 8 8 8 b 5 5 b 5 b 5 5 5 5 5 5 5 5 5 b 5 5 5 5 5 5 5 b 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 b 5 b 5 b 5 5 5 b b 5 b b
c t c t o o c i o c t c i o ' c i o o o c i o o c i o o o c i o c i o o o c i o o o c i o o o o o o o o o o o o o o o o o o o o c i c i o c i o o o o o o o o o o o o o o o o o

o o o o o o o o o o o o o o o o o o o o o o o o o  L

o o c i o o o o o o o o o o o o o o o d o c i o o o d  E

o
F
&

t s N N t s t s N t s N N N N t s t s N N N t s N t s N t s t s t s t s t s N t s t s t s N N t s t s N F t s N N t s t s F t s F t s F t s F F t s N t s t s t s N t s N F F t s F F t s F t s t s t s N N F F t s N
9 a a a Y a a a a a a a I a a 9 1 a I a a 9 a .q a 9 a a q 9 a 9 9 a a a a a a a a 9 a a ! a a a a .q a a a a a ! a a a a a 1 a q a a a 9 a a 1 a
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

O O O C D O O @ O @ O € N F N t s F N F N N N N N N N t s N t s N N N N t s N N t s N N t s t s N N F F t s F F t s t s N F F N N t s t s N t s t s N F F F F F F I \ F F F I \ t !
F @ @ O l o O O 6 O O 6 o 0 o o o @ o o o o o o o o o € @ @ o o @ o @ @ O @ o o o @ @ ( o O o o o o @ o o @ o o o o @ O o ( o O ( D o o ( o o ( o ( o @ ( o o o
+  *  +  !  +  $  + +  +  s  q  +  + +  +  r  +  +  +  + +  +  r  r  +  +  + +  +  + +  r  +  r  +  +  r +  + + . q  +  v  $  ? r $  $  r  + +  +  r +  +  +  +  +  s {  +  g . a  +  v *  i  q {  {  t  t

T o O F O O O O F F a N O O O O ! t + ! v v o o o o o o o o o 6 o o o o o o o n o n o O O O O b O 6 6 O 6 O O O 6 O O O O r O O | r ) | o l o ! O | o r O $ | f ) | o
N N N N N N O O O O O O O O O O O O O O O O O O O d O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 9 0 0 9 0 9 0 0 0 9 0\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \

q q q \ q q c ? c ? u ? 9 a a a ? a ? c ? c r ? c ? q c ! q q c ! c ! c ! q q q q q q c ! q q q c ! c ! q n c ! c ! c ! c ! c ! c ! c ! q c ! c ! n n r y q n q c ! c ! c ! f ! q q c ! o l q c ! c ! q c ! c ! c ! c ! c !
N F F F

@ @ o o ( o o ( o @ @ @ ( o o o o o o o € 0 0 @ o @ o o @ @ @ o @ o o o @ o o @ € o ( o ( o @ ( o o o @ @ o o € @ o o @ o @ o o o @ ( o o @ o @ @ ( o o ( o @ @ @

o - o g t q q q a c ! q v ? q u ? q f ? \ q c ! u ? \ q q q a ? 1 c ? q \ \ q q q q 9 c q : : - : r o l c l c t q c t q c t c \ o | c ! q q c ! q c ! c ! a l q q a ? c 9 c a ? c 9 a ? a ? 1 1
,; -' : O N o * o O N ts 6 (D O o c) O F F F F F N N N N N N N N N N N N o o o o o o o o o o (' o o o o o o o o o o o o d) o o o (o (o O d) (') o o o o f) q)
q , T W - - ; i . F e e - F . + N 6 I N N N N N N o i N c i N N N N N N o J n i N N N N N N N N N N N N N N 6 t N G I N N N N N N N N N N N N 6 t N N N N N N N N

N  O  F O  o  O  O O  N O O  O  O N  b  F t s  N N  F  o  O  F  t  @ 6  O  F  N !  6  @ t s N  O O  O  O  O O  N N  N  N N N  N  N  O  O  O O  O  o  o  o O o
? F F v 6 0 0 N $ 6 6 t s o o c ' - - N N o a ' o q { + i o o o o b o o o o o b @ O @ o o o @ @ ( 0 0 0 0 @ @ o @ @ o @ o o ( o o o @
o d ; - - - 6 i 6 i s i n i 6 i s i s i n i o < o o o o d i d o a j d o o d j r j d F j d j d i c i d i c j d a i d . i r i o . i d o r i c i o o d i d j d j F j d j d . j a i c j d d j o r o d i

N  o  F O  o  . o  @ @  N  O o  o € F  b  F F  N N  F  6  o  F  t  o  o O  F N *  6  o F t s  o o o  O  O  O  a l N  N  N N N  N N  o  o  ( i ) ( ? ! ? ( ? ( 9  ! ? ( 9 ( D  ! : 9 ( D O  O  O O  O  o o  ( : e
* F e ii 6 o O N + 6 @ F 6 o 6 F F N N o at O ? + + - 6 o (j 6 b o o h o 6 o O O O (o (o @ O o O @ o o o @ (o @ (o (o @ @ (D (o g @ @ o @ o @ o (o @ @ (o @
o c t - J - - o i o i s i o i o i o i s i s i d d c t F i o c i d d c i c i r i c i c i o o d d o a i c i a i a i c i c i d c t r i a i a i d i o e r d i a i a i c i d a i d c i o c i d o d i d i o c i o o r i c i o r i a i r i c i o

< o r 9 \ a ? q q q q q q q c ? r u ? q q q q r a ? q \ q q - r y a ? q a u ? c ? q q \ \ \ o q q q q o q q q q q q q q q q q q q q c q q q q q q q g q q q q q q c
. ^  -  O N O  6 @ F  O  O  O  F N N  O  O O  C  S { b  | o  O O  n O  O  O O O O  O  O @  @  O ( O  @ O @  @  O @  O  @ @ @  @  @ O  O ( O @  g € ( o  N t s t s  N  F F  F F t s  F  t s F F  F t s  t s

F F N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

c l u ? v ? q q q a a q a ! 9 a l 9 a 9 9 a a a a . q a a a l a 9 a a a a 9 a a a q a l a 9 a a 9 l a a a a 9 a a 9 a l a a a a a l a a a a a a . q q a a
N N N N N S I S I N N N N N N N N N N N N N N N N N N N N N N N N N 6 ' N N N C I N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
c i d o c t o o o c t c i o c i o o o c i o o c i o c i o o o o o o o o c i d o o o c i o c i c r o o c t o o o o o o o o o o o o o o o o o o o c i o o o o o o o o o o o o

o o o o o o o o d r o
@ 6 6 @ @ O @ 6 @ O
d i c i d i d i d i d t d d i d i c i

-  N  o l O  ( O t s t s @ O  ( o  O  O O O  O O  O  O  O O  - F  F

o o o o o  o o o o o c t o o o -  J - - -  - -  -  ; - - - - -

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

o o o o o o o o o o o o o ci o o c, o o o o o ci ci ci ci o ct o o o o o o o o o o o o o o o o o o o

c ! a l c ! c ! q c ! t r l : t r r : r ' : t r . : ' : . : ' : ' : : : t : - : : r ' : ' : ' : : 1 . : r : l ' : l l r r : : : : : l : r i : r : . : l l r r r t r - r r ' : t ' : t l r l ' : r :
o Q o o o |o s o 6 0 rf, o o 'o a o o o o o a 6 6 0 0 0 0 0 0 0 0 D 6 0 |o 0 0 0 0 0 a 0 () b 6 0 6 b o 6 0 0 0 0 0 () |o 0 lo ro 6 0 0 0 0 6 n o 6 b o o

n o o  o  o o o  r o o  o  o r ) o 6 6 | o  ( ) 0 b  n 6 0  b  o 6 b  o o

e N O S O @ F O O O O O O F F F F N N N N N N N d , O d ) O O O O O O ( o O O O O O O O O O O ( ' ) ( ' ( ' ( ' ( ' O O O O O O O O O O O O O O ( 9 d ) d , O ! )

^ O F N O t O @ N @ O O F N O V O @ F @ O O - N O 9 O @ t s @ O O F N o S O @ t s @ O O F N O S O @ N @ @ O e N o t b @ N @ O O F N
F F F N N N N N N N N N N O O O O ( r ) O ( . ) O O O 9 9 { t t S $ S $ $ O O O D O O 6 O 6 O @ @ @ @ @ @ @ @ @ @ N t s F

o o h
c! c! I : : : : I - : : I : I - I : : - : I I I i: r: r: : r r r I I : I I : : I I I r
o 6 6 Ir) b b o o 6 b 6 |o 0 0 0 ro $ |l) 6 0 0 0 0 0 0 0 s o o () o |o 6 0 0 b () 0 6 |o 6

N - - O O O ( o ( o F t s N ( o O O @ @ | o r O b r O | o | o r r O O O r O r O ! t t t ! t ! t t t f t $ { $ t f 9 $ ! t t t * t t ! { t * { t t t $ r t { ! { t t * ! t v * { g t t 9 q
c t c i o c i d t o o d i a t o o i a i o o t d ; d ; o t o i d o i 6 t d i 6 i d ; o i d i d i o i d ; o o t o t d d t d t o i o t d i o a t o t o t o o o o o i o i o o o o o o t o a i o o o o i a i o o i o o d d i o o d a ; d ;{ t t t o . r ) ( ' o o C ) o q ) ( r l o o o o o o o o o o o o o o o o o o c ) c ) o c ) o o o o c ) ( r ) o o o o ( ' ( 9 o ( o ( Q ( o o o o o o o o c ) o o ( ' o o o o o o d r ( o o o

r c ! a ? a ? a u ? q q q q \ \ \ \ q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

c ? q r q q q a \ q l r ? c ? q \ q q q r c ! a ? q a a a c ? c ? u ? s ? q c q q q q q \ \ \ \ \ \ \ \ \ \ \ t \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
O r F - N N N N . " , O d T O O O $ ! t r C $ $ 9 ! t r ( ' t ' r f t t t * { t l 9 $ r t t t { t r t r t t ! ' l f t t q * { * t t t * ! t r f * * r Q 9 $ q + v { 3 * l t t t * 1 t l a ! a
N N N N N N N N N N N N N N N N N N N N N N N N ( \ N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
N N N f l N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
d d d d d d d d o  d d o  o  @  @  d @  o  o  o  o  d d @  o t @  d a i d d o  o  d o  @  o  o  o  d @  o  o  o  < o  d d < o  t o  d d d d d o  d o  o  o  d o  @  d d d d d d d d d d o

I

n
5

6

!)

o

d

R
3
5
o

?Ei
c

N

*
6
A
N
N
d

t

o

" i f
i o

f sE=i
E *  g  j

g . s

si
E
;EU

t i  o -
o E  e E
E r  B  I
g t E t

E E 5
E 9 F
< G q

uJ

= . 9  r
= r q
i  d . c
- s 6 G
r  > -

uJ

€* gi
r$$:ut
sc*5€t- ! 6 4 e 5

E ^

EE+gi
o -

;  E E  E
d c

g!€-!
6

E e : e e

E EE H-$
o

g$sF!
iap s Ft
ss$ !

. 9 6

€Et
E  E :: o

p E = * f i
d e  d  E' B E 3

€ s i
E <  E

F ei
E < j

o -

.9Efr
= {  i[ :
E . 5 -
J E T
l - : :

. E E
O Q

5BE
; * i
t q

F t= ;
o

I
I
I
I
I
t
I
I
I
I
I
I
I
t
t
I
I
I
I



E5$

6

ts

o

Nq*

o

o
o
ts

q

o

o a

- i$

itug.t
o
6= ;g=

i i  o-
o  o J -

E p  E  *
5  - E !

tEE
ul

a . 9 +
€ r q
{  6 e
- e o qq  > :

UJ

;* gi
i$$: e t
i E*grt- ! 6 4 e 3

15p
i5

o

i  E c
; €  g
o . : !
c u ) J

=E-$
gs E'i
6

E e :  e e
z ! g  o  I

H  i E q !
6 : ( , ) ( / ) S

!

o

ll,l

Fi gF!
rgF E Ft
sg$ !

g 6

.EEI
E  P r :: o

E gs$
€ s i
= < i

I

g E l
E < 3
@ -

- s g g
= {  t
L \

x . = a
o = ;
i : i
F : -

. = E
o o
E E.G

= Q 4

: i  H€= -
o g
t s o

E r
t r C

3 >

q q q q . q . l q q q n . l q  I
: ! : : : : : : : : : : ! : : ! : : : J : : : : : : : : : : : : : : : : ! : : : J J : j j j j j i : : j j j j i ! j j j j j j j j j j j j j j j

I
d d d d d d d d d d d d d d o o d o d d d d d d d d d d d d d d d d d d d d d i o . d d c d o. o d d d d 

I

E E I E E { M ! ! ! 6 ! ! ! ! E ! ! a ! ! E 3 ! ! 3 ! t 3 3 3 3 3 3 3 3 3 3 3 3 r 3 r : 3 3 r r 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 8 3 3 s 3
? 9 9 9 9 9 ? 9 9 ? ? ? 9 ? 9 9 9 ? 9 C 9 9 q f ? 9 9 9 9 9 9 9 f 9 9 ? 9 9 9 9 9 9 9 9 9 ? 9 q 9 { 9 1 + q 9 l ? g n n q + i q 9 { + 9 9 + + 9

E f ; E q F f ; r r f l r s r r a s s a E s a x s s s s s i i s t i s t f s t s x s F s s s s s s s s s r s r r s * r r a { r s a r r r s s r ! ! ! s  I
$$$$$$!$*!$$$$*$$$$$$s$$!$$$!!$$!*$$$$$$$$$$$$$$$$!$$!!$*!$*$$*d$$$*!$$!

t
I

q q q o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o D
i si i i € i !c i i !e i i i i i o i i e i !e !e @ d o o ro o o @ o @ d o @ <o to lo d o d ; 6 ; ct ct 6 at 6 o- d d 6 6 6 6 6 -N N N N N N F N N d N 6 T N N N N N N N N N N N S I a r N N N N N N N N N N c I N N N N N N N N N N N N N N N N N N N N * . R R R R R R R R R R R R R R

9 p 9 9 9 9 9 ! 0 9 9 9 9 ! t ! t 9 9 9 9 9 9 9 9 ! e 9 9 9 9 9 9 9 ! c 9 9 ! c q ' 9 9 9 9 9 9 9 o @ o o @ ( o @ ( D ( o o ( D @ @ o o o o o @ o o ( o ( o o ( o @ o @ e @
F F t s N N E N N \ N L Nq q o o b . b b o t " o i S E E S E t E E E t E s b b b b b b b b b b b b b B b b b b b b b b b b E b b b b b b b b b E B B E E B b b B b b b b B
o o o o o o o o c i c t o c t o o o o o o o o c t c i c i c i o o o o o c i o o c t c i c i o o o o o c i c t - c ; - ; d c ; d - 6 6 - 6 ; - - - - - - - - - - 6 - 6 6 6 6 6

a q a a o o ( v ) ( ' o c ' c r o o o o d ) o ( o d l o ( ' o o o o o ( ' o d ) c ) o ( o c , o o o o o o d r o a ) ( ' o o c , o o o o ( a o ( ' o o c ) o o c r o o o o o o o o a ) o ( ' a ) o
q t c t d q t a s ? a a ! t e r ' , t ? d q i q t s t q t q t c t q t a q ? a a q i q t q t q t q t d c t c t q t q 2 q t ! t s t d d E , r t s ' j ! ' j ! , j E j s ' j d ; d c i ; ; " ; ; J ; ; ; i i i j i ' j J i - j ; J ; ; ; ; ; ; ;
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N o ! a i r c i N a i N c i a i N o i . i N c i a { c i c n N c i c { a , i c i c i N o i a . l N a i a . l N o i c i c i i \ i a { a \ i a i N a i a i

q - q q q q q q q q q q q q q q q q q q q q E q E E q E q E q q q q q q E q q q q q q q q q q q q E q q q q q q q q q q q q q q q q s s s E E s q
o o o o o o o ( o o o ( ' o o o o o o o o o o o o o o o o o o o o o ( ' , o o o o o o a i d c i n i ( ' d ) o ( ' ) o a i o c i d d c i o o c , ( ' , o o ( ' ) r i o a ) o o o a i r i o c i r i

q q E q q q q S E E S E E S S E q E S E E S E E E E E E E E E E E S E E E E E E E E S E E S E E E E E E S E E E E E E E E E E E S E E E E E E E
d c i r i . i c t d c i c i d d d o d a i d i d i o o o o o d o o d i d i o d i d i < ' j a i ; r i c i d c ; c i ; a i ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; e i ; ; ; c i ; ; ; ; ; - ; ; ;

: 1 : : 1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 : l l l a a l f a a a a l a a e a a a a q a a a a a e a a a a a a . q a e a a r : a a l a a r : a a a a q - q a aN N N N N N N N N N N N N N o l 6 l N N N N N N N N N N N N N N N N N N N N N N N N N 6 i N s i s i N N N N N N N c l G l N N N c i 6 i n i c i G i c i c i s i n i c i 6 i n i t N n

q o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o ( D o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o c D o o D o c D o

o o o d o o o o o c j o o o o o o o o o o c i d c i o o o o o o o o o c t o o o o o o o o o o o c t c i c i d o o o o o o o o o o o o o o o o o o o o o o o o

o o ( ) r o o o o o 6 o o | o b r o | f , o o o b o o n o r o r o r f ) | o ( ) n o o o o o o 6 o 6 b ( r o K j o o ( j o o o o o b r o | o r o | o $ | o o r j r j r l ) r j d d o o d o r j o o o

t s E ' l > t s t s N F t s t s t s F t s N N t s t s t s t s F t s F N F N t s t s t s t s N t s t s t s F F t s t s F N F N t s t s t s N t s t s E t s l ! . F b F F F F F F t s F N I \ N N N t s t s t s t s t s t s F t s
9 q q ( 9 q q 9 9 9 q q q o o o ( o @ o € o @ o @ @ o o @ o o ( o @ o o @ o o o o @ @ o ( D @ @ o @ o € @ o o @ i D i D o i D o o O c t c ) o G | i D b b @ b o @ b @ b* { t { * { .r * * * t t { + * $ i + + * + + n r { * * e r * e r .c * + + ? r + r r + e + + r + + * r + n + r + + a r + * * + + i { i { + * + + +

r i r i d r i d d d r i d d r t r i d d d d d o r i o d r i d r i d d r i d d d o d o o r i r i r i d o d r i d d o r i d r i d d d r i d r i r i d D o r i r i o d d o n o d n o d o o d

f l f l f l f l f lg f leEf lpppef l f l f ln€f lnEf le f lp{9f l f l f l f l f l f l f l f l f le9[ f l f iq f l f l { f l f l f l f lp {pgf l f lpef l f l { f l { f l f l f l f l f le f l f le

a 1 a t a 9 9 1 a ! ! ! t l \ t t { i { e * $ * n * * ! t t * t t * + t $ * * + r t t t f \ t t t l * $ ? { * t r f l t t t A * ! t i t r f r t r f \ + ! t * t t { ! t i ! t * ! l t *
s s s s g e g e g $ g e s s s B e e g e $ $ $ g s s s s s s E E s s s s g g $ e s s s s g s e $ $ $ g g s s s s s $ $ e s s s s s g $ e s s s s

q o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 6 o o o o o o o o o o o o o o o o o c D o o o o o ! o o o o
o o o o o o o o o o o o o c i o o o o o o o o o o d o o o o o o o o o o o o o o o c i o o o o o o o c i c i c i c t d d d - ; d d d 6 6 ; 6 - 6 c i 6 - ; - ;

N N t s t s t s t s t s t s t s t s t s N t s N N F N t s t s t s t s F t s N t s t s t s t s N t s t s N F t s F N N t s F t s N t s t s t s t s t s t s F F t s N F F N F t s t s F F h t s N F F N t s t s t s N t s N N
s s I I i i i i i i i i i i s i :t l s { v e r r r r r ? * + .r * + + + + ! + + + { + a !r r { + s s * + e + + r + + r
N N N N N { N N N N N N N N N N N N N N N N N N N N N N N N N N s I s N N N N N N N N N N N N * N N N N N N N N I s N N N N N N N N N N N N N N
d d d q i d d d d d o @ d d d d d a t d d d d d d d d d d d d d d d d d d d o o o o q t d < o q i d d d q t d d o < o d d @ ' d d d @ d 6 c i 6 @ - c i @ ' d c i a i c i c t c i

R & R R R & R R & R R & R & & R & & R R & R R R R R R R R R R & R R R & S R R R R & R R R R R R R R R R R R R R R R & R R R R R R * R R R & & E

9 9 9 9 C C C C o o C C C C q q q q q q q q q q q q q q q 9 9 c 9 9 q q q 9 q q q c q q 9 q q q q q q q q q 9 q c 9 c c c c c 9 c
' a ' l l h ' | i d *N  

I

q q q o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
c t c t d c i o o o o o o o o o o o o o o o o c t c t c t c ' o o o o o o o o o o o o c i ; d c i o ' 6 6 - 6 6 - - - - - - - - 6 - a ' - o ' - 6 - 6 6 - E - ; - - - ;

l ! i i i i i s t i i l : i s i i t t t i t + + r : s r r s s i s S i t t i i i t i i t t i i i i r r s s : 5 r 5 5 s 5 i 5 5 t : r 5 r : 5 ! 5  I
d 6 d d d d d d d o d d d d o o o o o o d o d d d d d o . d d d o o  

I

I
q \ q n c ! q o j c ! c ! c ! c ! q c ! q q q c ! q q q q c ! q c ! n q q c y c ! s t q q c ! c ! q c ! q q c ! c t q q c t o { o r o ! a f r y c ! q c t c ! q c t q c ! q c t q q q o { q q c t q q q q c t c ! o !

( o ! o o o @ o o o o @ o @ o ( o o o @ o o @ o o o o o ( o @ o @ @ o o o @ o o o ( o @ o @ @ t b 6 6 6 l b o @ o o ( o o o o @ o ( o 6 { b d d b , b d r b b b b b o o

fl
$r

F N O T O @ N A O O F N O * 0 @ N @ A O - N O { O @ F @ O O F N O C O
F N N N N N N N N N N O o O o O O O o O o $ e { t * tx p R F R R B E $ B s B E b B E B E s E s E s b s s P F g p g p p F p p :



c ! c ! c ! q . ! c ! q o ! n c ! q q c , i q c ! s t c ! c ! q c ! c ! c ! c ! q c ! c ! q c ! c ! c ! . ! c ! q q c ! q c ! c ! q c ! q c ! c ! o l q c ! n c ! q c ! c ! q c ! c ! c ! q n q q c ! c ! q q c . | c ! o l c \ c ! f ! c ! . ! c !
r f t f \ t 1 { * i t 3 i { * v t t t t r c q t t S * * t t i a a * { t n t t 9 * t v t t t q t t t $ * t Q 3 { * + t * { t t * * r t ! t * t * * t * { r l ! t { s

o o o o o o o o o ( o o o o ( ' o o o o o o o o o o o o o d r o o o o o o o o d ) < ' , o o o o o o o ( 9 o o o o o ( . , ( ' 0 0 0 0 m d r o ( o o o o o ( o o d ) o o o o
r i a i d i d d i d i d < . ) a i c i r t c i d o r i d o ( ' ( o r i d i d F i F i d r i a i c i o o d i . i r i r i d G i a i c i c i d o ( ' , d a t o r i c i a i r i c i c i r t r i a i d i . i c i r i o a i d o d t F i d d d r i c i c i o o
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N A N N N N N N N N N N N N N N N N N N

a i d ; a j a t o d o t o t a i o t o o a ; o r d o o o o o a j o d t d t d ; o o t a ; o o o o o a j o o d a ; o o t o o o j o o o o o o d i o o o o o o o o o o o o o o o o o o o o o o

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o (0 0 0 0 0 0 (', (", (' (' 0 0 0 0 0 0 (' 0 0 0 c) o o (9
@ ( 0 0 0 0 ( D @ ( o @ @ o @ @ @ o @ o @ ( o r o @ o o @ @ ( o o o o o o o o r D o @ @ o o o G ) @ @ o ( o @ o @ 6 @ l D o @ @ @ 0 0 @ @ @ @ o o @ o @ @ o € € @ a
a i a i d i r i o c t d r i r i d o a i c t d c i d i o c i c l o r i r i d o a i c i o a i d F i F i c i F i o r i o o c i r v i d d F i c i a i a i o d i d i F i r i r i G i o d i d d r i d d o c i c i d t d a i o c i F i a i d i F i c i

o o ( r ) o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o e o o o o o o o o o o o o o o o o o o o o o o o c ) o o o o o ( ) o ( 9 ( D
o o o @ o @ @ @ ( o ( o @ o o o @ o o @ ( D @ | D G ' ( D r o o ( o @ o o o ( D | D o @ @ o o @ ( o @ @ @ ( D ( o o o o o o ( D @ @ o o o o @ o o 0 0 0 @ € @ @ o @ Q 4 0 0
d d € i d r i a i c i c i a i c ) r i d i d i o ( " i d ( o d c i d r i c i d r i a i F i . i o d ) d r t r i d r i c i d i d d i d i c i a i c i o o d i d i d i d i d r i a i d i c i d i a i a i a i a i d i d i d i r i r i c i o c i t r i d o d r i r i

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

c t o c i c i o o o o o o o d c t c i c i o o o o o o o o o o o o o o o o o o o o o o c i o o o o o o o o c i o o o o o o c i o o o o o o o c t o o o o o o o o o c i

6 b d d o o d d o r i ' o o d r i r i d d r i d d 6 o r i d d d d o d r o r i r o r i d r i 6 d o d d ' o r o r i d d r i o o r o r i d d o o r i ' o r i d r i d r i d r o d d 6 r o d d d d d

q 4 E { E E e E { d 4 { 4 { q E E d 4 { q d g q d { 4 q { E q s q q { 4 4 q { q i q E E { q 4 e E q q q 4 E g q q E q 4 q q q { d q q a q q 4 E
o o o o o o o o o o o o ? 9 9 ? ? 9 ? ? 9 ? 9 9 9 9 9 ? ? 9 9 ? ? 9 ? ? 9 ? 9 9 9 ? 9 9 ? 9 9 9 9 9 ? 9 ? 9 9 9 9 ? 9 9 ? 9 9 ? 9 9 ? ? 9 ? ? 9

N N N N N N N N N N N N N S I N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N C I N N N N N N N N N N N N G I S I N N N N N N N N N S T N
t s F t s t s t s t s F t s t s t s t s t s F t s N t s N t s t s t s N t s t s N t s t s N N N N N F t s N t s N t s N N N F t s t s N t s N t s t s F t s t s t s N t s F F t s t s N F N t s F t s t s t s t s N N N N F

* r  +  + *  +  s  + +  s g  {  r e r  r  q +  + + +  +  r t  +  + $  r  +  +  +  +  s t  i  q e  $  +  r +  + v  +  + *  +  +  + r  i  r  * +  +  q  + . +  t  t  $ + +  +  {  t  t  $  +  +  ! ' r
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N O I N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
d d d r i d d q t t o d d d d d d d o @ @ - q t d a t d d d d d c t d d d d d d d d d d d d d d d d d d d d @ d d q t d d d d d d d d d d o d d d d d d d d o d

o o o o o o o o o o o o o o o ( D o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
o @ d @ @ € t o d o o @ o c t ( o e j @ ( o o ( o G i c i € t c t c i @ d o c i o o @ @ o @ o o @ c j G t e i o ( o € @ o @ @ @ ( C i @ € i @ o @ o o o c r @ @ c i ( o o a i o @ c t o o ! 9 @ ! o
N N N C I N N N N N N N N N N 6 I N 6 I N N N N N N N N C i N N 6 I N N N N N N N N N N N N N N N N N N N A I N N N N N N N N N N N N N N N N N N N N 6 I N N

@ @ o ( o o o o o o o o t o @ @ r D @ o @ ( 0 @ @ o @ o @ ( o @ o o ( o @ o @ o @ o o r D ( o o o @ o o ( o o o @ o o @ o @ @ ( o 0 0 0 0 @ @ @ @ @ o @ @ o @ ( o @ ( o
F t s N N N N N N F N t s t s t s F E E N N N N N N N N N N N N E N t s N N N N t s F N N N N N N N t s t s t s t s N N N N t s N t s t s N t s F F t s F t s t s N F t s t s F t s F N
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
o o o o o o o o o o o o c j o o o o c i c i o o o c r o o c i c i o o o o o o o o o o o c j c i o o o o o o o o o o o c i o o o o o o o o o o o c i o o o o o o o o

t s F t s F F t s F F N t s F t s N t s t s t s t s F t s N N N N t s F F F N F t s N N t s F
a a 9  a  a a a  a f  a  a  a . q a  a a a  a  9 a  a a a  a a  9  9 a a  q a a  a a
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

t s F N F t s t s N F t s t s F t s t s N N t s t s t s t s N t s N N t s F F F N F N N N F F
c q q q q q q q q q q a? q aq q q q q q q a? q a? q 9. @. o, @, 0? a? q q q q?

t !t !t I t t !t { !t !t tt t tt tf ri * t tl t t !t I rl tt \t tf t t t tt !t ll { rt

F t s t s t s N t s N F N t s F t s F N t s t s F F N t s N t s t s t s N F t s t s F F t s F t s F t s t s N t s
? I $ $ t' !t { \t * t q t I rt $ * t rt t t} 9 I t t t { q t t * rt t !t rt t t t i
o o ct o o o o o o o o o ci o ci o o o o o o o ci o o ci ci o o o o o d d ci o ci ci

t s F t s F t s F N F F N t s N N N F F t s N F F F t s F t s N N N N t s F F N t s N N t s N t s
@ @ @ o @ @ @ o o @ o o @ o o o o @ @ o o € o @ o @ @ @ o o o o o @ o o o o
+ + { + * { { + * t + * + i + + + * + + + + + + + + e r { + + + + + + { s t

o o o b b o o 6 0 0 0 n o e o o o o 6 h b 6 6 b o 6 0 0 0 0 n o 6 b o o b o o b o o o h n b o b o o 6 0 0 b 6 0 0 0 0 h o b 6 0 0 D o o o D 0 b
o o o o o o o o o o o o o o o o o o o o o o o o o 6 0 0 0 d o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 0 s o o o o o o o 0 0 9 0\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \

c ! c ! c ! q q c ! c ! q c ! c ! o l c ! c ! c ! c ! q q c ! q q q q q c ! q q q c ! c ! c ! c ! n o l q q c ! c ! c ! q q c ! c ! c ! q f ! c ! q c ! q c ! c ! c ! q c ! n i q c ! o { c ! q c ! q c ! s | q c ! c \ c ! q q q c !

@ @ o @ ! o o ( o ( o @ o @ o o o o @ o @ o o o @ o o @ o @ o @ o o o @ € @ ( o € r D @ ( o o @ o o o @ @ o @ ( 0 @ o o G ( o ( o o o o ( o @ o o o ( 0 o o @ o @ @ o

ts

o
o
it
o.

q q q q q q q q q q q q q q q q q q q q q q q c q q c q q q q q q q q q c q q q q q q q q q q q q q q c q q q q q 9 q q q q q q q q q q q c q q
t s  F  N ts  N F  ts  F  F  ts  F  ts  ts  ts  F  N N N N F  F  F  F  ts  F  Nts  tsN N ts  N F  ts  F ts  F  ts  N N ts  N N N ts  F  F  F  N N F  F  F  ts  N ts  tsF  F  ts  F  N ts  F  F  F  tsF  ts  ts  N I ! .
N  N  N  N  N  N N  N  N N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N N  N N N  N  N  N  N  N N  N  N  N  N  N  N  N  N  N  N  N  N  6 I  N  N  N  N  N N  N  N N A  N  N  N  N  N  N  N  N  N  N  N  N  S I

a a \ q a a a a a a a a a Y Y a l a a a a a a a a a a a 9 a a a q a a a a a 9 a a r q a l a 9 q a 9 ! t 9 9 9 q Y t q q q Y a a Y Y a a J a a a a a ! q
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N A N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N S I

o o o o o o o o o o o o 0 0 0 0 0 0 0 0 0 0 0 0 0 c ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
o o c i o o c i o c t c j o o o c i o c j o o o o o o o o o c i d c i c t o o o o o o c i o c t c i c j o o o o c t o o o o o o o o c i o o o o o o c i o o o o o o o o c t c j o o

r i d r i 6 r i d d o d d r o d d r i d d d d d 6 r i d r i d d d d d r i r i r i d n d r i n d d d r i d d d s i d r i r i ' o r i o d d o r i ' o r o d d r i d o r l ' o r i r i d d o r i d l o d

I
L

!
5
9

c

*
a

5
o

a a a a a a a a a Y a a a y a a a a 9 a a a a a a a a a a a a a 9 a 9 . q 9 9 a a a a a a 9 a a a a a a a a 9 a a a l l a a 9 a a t a a a a a a a
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

o o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 @ o o @ o o o @ o o @ o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
c i c i c j c i o o c t o o o o o c i c i c i o o o o o o o o o o o c j o o o o o o o o o o o o o c i o o o o o o o o o o o o o o o c t o o o o o o o o o o o o o o o

F F t s t s F t s t s N t s N t s N t s N t s t s F F t s t s F t s F F F F N t s t s N t s F F t s F F F F F N t s N F F F F N N N N F F F F t s N N F t s F F t s t s t s N t s N F F F F N
s s + s { t s s * * + + q * + + r + + s + a + ! q + s $ { r s r v * r $ w + + r * t q v { * i $ * * + + ! t t * t + + * + s { t v t + + * * s +
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
N O I N ' ' 6 I N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
d d d d d d d d d d d d d d d d d d d d d d qt d d d at d d d d d qt d d d d d d d d @ d d d d d d o d d d d et d d d d d d {t qt d d o d d d d d d d

o ( r ) o f ) o o o o o c ) c ) ( ' o ( i ) o . Y ) ( 9 o o o o o ( ' o d t o o o o ( ' o o o ( Q o o o o o o o ( r ) o o o o o ( t ( o o o o o o o o o o o o o o d , o o d ) ( ' o o o o o
N S I N N N N N N N N N N N N N N N N N N O T N N N N N N N N N N N N N N N N N N N N N N N N N N C I N N N N N N N N N N N 6 I C I N N N N N N S I A I S I N N

F Q O O F N O S O @ t s @ O O F N O S O @ F @ O O F N O t O @ t s O O O F N O S O @ N @ O O F N O $ O @ t s @ O O - N o S b @ t s @ O O F N o q O @ t s @
S $ t D O O b b O b O O O @ @ @ @ @ @ @ @ @ @ F N N F t s F t s N N F O @ @ @ @ O O @ @ @ O O O O O O ( D O O O O O O O O O O O O O -

F N N N N N N N N N N N N N N N N N N N

?5i
o

- E t
d :  H

; 5

itu€"e
o
o=

= S
iEe
O E=

6  d -
o  o . : g  Y

5 r  E  t
I ' E S

= = G

i Ffi
> !

u.l

= . 9 -
€ r q
: : p
i  E 0
^ u E o
4  > -

ul

;* gi
;$$: s i
r$f g: i

. 9 i  - -

HEEgi
o -g s'$

gg€-t

Ee;si
g$ gF$
flge s Ft

o - 9 -gBE i
6 i  E ;

. : E -
€tT
E  t s -
: o

o

- -  s i
I 6 I t
SE E E.  B € i

€et
5 s1
E < s
o -

J E h
= (  i
(L

x , v  ^
o = x
J Y E
h - : -* u

. t E
o o

5B t
: i  H
G = v

E+;
uJ

tr
F ;
t r d
f >

o

t
I
I
t
I
t
I
I
I
I
I
I
I
t
I
I
t
I
I



ffff8ftft$frfffrifrfrifrifrfrfffrfriFftffFfrfrfiFfrfffrfrfrfrfrfr[frffifrfrftftfr8frff&frfr$&ftfffrftfrfrfrfrfffrfrfrfrfrfr[ifr I

I

i i ; i i ;t i i ; ; i i I i ;t I ; ;t ;t :r ;t ;t : ;t i i i ;i i i i i ; : ;i i i ;i i ;r i i ;t ; i ; ;: i i i .l i i i ;i i I I i: ;r i i i i I : i I ; i i i I

: : : : : : : : : : : : : : : : : "q: : : : : : : :3: : : : : : "q:3: : : : : : : : : : : : : : : : : : : : "e: :"q: : : : : : : : : : : :  i  
I

d d d d d d o d d d d d d o d d o o d o d d o o o d o o o o d . i d

I
T

5
9

Eg
I
5

a

9 9 9 _ q 9 9 9 9 9 9 9 9 9 9 9 9 9 9 ? 9 9 9 9 E e 9 E 9 9 9 S 9 q q q q c q q q q c q q q q q q q q q q q q q q q q q c q q q q q q q q q q q q
9 9 ! q q q 9 9 9 9 ! q 9 9 0 9 q q ! q ! q ! q 9 9 ! 9 ! q q q q t ! c e ! 9 e c q t Q 9 ! q q q q t ! 9 9 9 9 9 9 9 9 9 ! o 9 o o @ @ o o o ( o o o o c i ( 9 c t c i o o @ o @ @ c t o o o o @N N N N N N N N N N $ I N N N N N N N N N N N O I N N N 6 I N N N N N N N 6 I N N N N N N N N N 6 I N N N N N d I 6 I N N N N N N N N d N N N N N N - - d N N

9 ! t 9 9 9 9 9 9 9 9 9 9 O ( o O 9 O ( o O ( o O | D @ O O ( O O O O O @ ( o | D € O O O O q o 9 @ O @ ( D t D t O @ @ @ ( o r O r D @ @ 0 O 0 ( D c | o o G | 0 ( o O r D ( D o G | G l c | t D
E E E E E E E E 8 b E 5 5 5 8 5 E 5 5 b 5 5 5 5 b 5 5 5 5 5 5 5 5 5 5 5 5 b b 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 E 5 5 5 5 5 5 5
o o o o o o o o c t c i c j c j o o o o o o o c , o o o c j c j c t c i o o o o o o o o o o ' d o d o o o o c t d < j c j c j d c t o d d d d 6 6 - - - 6 d d 6 ; - 6 - - 6 ;

o c ) ( 9 o o o o o ( 7 , ( o o o ( r , ( ' o a ) o o o ( ? o o o o o ( 9 o o ( ) c ) ( ? o a ' o o o ( 9 ( ' o o o ( 9 ( 9 ( ? a ) ( ' ( ' ( ' ( ) ( r ) ( ' ( ' 0 ( ' ( 9 ( , c ) ( ' c ) o o o ( . , ( , o ( ' ) ( ' o o o o o( ? ( o q q 9 q ( o 9 | D o @ @ 6 o o ( o @ o o 6 @ 6 @ ( ' 6 @ o o 6 6 o 6 6 @ a 0 , 6 , 6 6 o q t a r t 6 6 6 a r t a l t a l t i t i 6 6 6 6 t t t t i 6 a 6 . 6 a 6 a r t a l t i l t 6 , 6 6 , 6 6 , 6 i 6 i 6 i 6 6 i 6
< o a i r o e l d r o a i d d d r i d a i o o r r < o o a i o c l c i r ' : c i a i o c r < o < o a i n j s i d d i d c j ; r j d d i < o c i r i r j c j c j a i ; ; ; ; c j r i ; ; ; ; ; ; ; ; ; ; ; ; ; ; r j - ; - -

o d ' ( t o r ) 0 0 ( o 0 c , 0 c t ( ' o c , f ) o o o ( ' o o ( ' G ) ( . ) o o o o ( Q o o o o c t d ) o o ! D ! D ! o o ( ' ( Q r ) f ) g ) c ) ( . , d ) ( o o o a ) | 9 o o ( t o o o o ( ' o a ) a ) o o o o o o
o C 9 9 9 € € o ( o € r o t o 6 o o r o l o o 6 o o o 6 O 6 6 o O ( D 6 6 6 , 6 6 6 6 6 6 , 6 6 i 5 6 a 6 a t t . ! i a t t t t t t t t i 6 . t i 6 a r t a d n t a 6 6 i 6 a l t i r t a d c t a 6 a 6 6 a l t 6 i t a 6 6 i 6 i 6
d o o c l o o c i o d i d i a i a i d n i < . i c i o o d o d t d i c i c i d o o o d i d o o d i a i c i F i o d d c i o o d . i c i d i c i a i r i c j d i . i c r c i o ; d ; ; c j ; ; ; c i ; ; < i ; ; ; ; ;

o o o o o o o o o b 6 o o o o b o o o o 6 o o s o o 6 o o s o o o b o o o o o o o n o 6 o o 6 b r o o o o o l o o r o o o o b o b o b r o o o 6 o o b d

r j d 6 o d d r i d o r j d o d r i r i 6 j d o d r j o d r j r i r j r j d o d r j d r j r j d r j r j d d d d d o d r j r j d K i o d d r o d r i d r j K j d r j d d n o o D o d d o ' o ' o d o

s s 3 3 8 g 8 3 3 3 B E g 3 3 S 3 E E E 3 3 3 E g 3 3 3 3 E E E E 3 S 3 3 S E 3 3 E E g E 3 3 3 3 E E g g g 3 s 3 3 E g 3 S g 3 3 S g E g E E E\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ i \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ i \ i \ \ { { \ i \ \ \ i i \ \ \ {

9 9 9 9 l 9 9 9 9 9 9 9 9 9 E q 9 9 9 9 E E q q C C q q 9 q c q q q q q q q q q q q q c q q q q q q q q q q q q q q q q q q q q q q q q o r q q co o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o c i d o o o o o o o o o

N N t s F N N F t s F F N N t s N t s F N N t s N t s N N N F t s F t s N t s F N t s t s t s N t s t s t s t s t s t s N N t s F N F F F N t s N t s t s t s F F F N N N t s N N t s N F t s E t s N

I  i  l g  i  i 9  i 9  i  i 9  9  j {  +  i v  i a  a  +  ! r  +  $ . r  a  t +  t $  r  $ i  *  e  * + {  r . r r  +  r  r $ {  r  { +  +  a t  + *  e  a  {  +  a r  r  +  * r  e {  $  { +  +
C ! $ ! ! $ N C { $ S ! ! ! ! ! $ { $ N N N N N N N N N N N O I N N N E A N ! ! N E { o | N N N N N N ( ! N N N N N N N N f i N N N N N N N N N N C i N N N N N N N N N N N N
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N C I N N N N N N N G I N N N N N N N N N S i N N N N N N N N N N N S i N N N N N N N N N
@ d o t t o o d d d d d o o d d q i o o o d o d d o o d d a i d d o @ o q t d d o @ @ o d o d @ @ o o d d d d o o o d o d d d q i o d o d o d d d d d a t d @

o ( ' , o o o ( o E , o o o o o o o o o q ) o o d , E r o o o o o o o o o o o o o o o o o o o o o o o o o o o c ) o o o o o o o a ) c t o o o o o o o o o o ( t o o o
N N N N N N N G I N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N a i N N o . N N N N N N N C i N N N . , i N N N N N N N c ! c i N

O F N o t O @ F @ O O FN N O i i N N C . { N N d f u 6 d f t f r $ $ R R f r R R F $ $ * P $ R f i $ R F H N $ H R h R R R F H R $ H R R R R R F N f ; X * H N f l R R F $ R $ R R R R R R F
N N N N N N N N N N N C

o o o o o o o o o o o o o o q o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 0 o o o o o o o o o o o o o o o
l i l b i d i l F F F r F F F t s F F t s h F F F l . r { i l N ; F F F r J N t s t s t s t s t s t s F F F t s N t s t s F ' i a a F t s F r J a a a r l - r l a l : a * l J r l i  a - - a a aN N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N i \ N N N N N N N i I N N N N N N N ' \ N 6 l N N N N N N

t s N t s N t s N t s F t s t s F N t s t s t s \ t s N F N t s F t s t s t s t s t s t s N t s t s t s F F N N F t s t s t s t s t s N F t s F F t s N N F t s F N F t s t s N t s N F N t s N N N N t s t s t s F N
q s w q 9 9 s s q 9 s s s t s s v s s ? w q s s s g s 9 v v v ! 9 9 v s 9 s v 9 v v 9 T 9 v s s 9 s 9 ! q v 9 s s g s 9 3 ! q s s g s t T t ! {

o o c t o o o o o o o o o o o c i o o c i o o o o c i c i o o o o c i c i o c i o o o o o o o o c i c t c i d o o o o c r c t o o o o o o d d d d d 6 o o c i c r o d d d o ' d

F N t s t s N F t s F N t s F t s F N t s t s t s N F t s t s N t s N N N N t s t s F N F N N N N N N N N N N F N N L N E N N L N N N N N N N N L N L E N E N N L
o o 0 @ o o @ € @ o o o o ( D o @ o o ( o o o @ o o r D o o @ @ r D o ( D o G o o ( o o r D ( D o @ o ( 0 r D G ) i D @ @ b c ' ( . ) c | o G | o i D o i D b b i D i D € o @ o i D b b b i D
t + t + + * { i . c + + + i t * + + + s t t t + r * r r + + r + r + * + + i * r e . r ' + + + r { + + + + + $ + + + + + + + - + + + + + + + + + + + -

c ! q q q q q c ! c ! q q c ! c ! q n f ! q c ! c ! q c ! c ! c ! c ! q q n c ! q f ! q c ! c ! c Y q c ! c ! q q c t c Y c ! q q q q q n c ! q c ! q q n c ! q c ! c ! c ! c ! c ! c t q c ! o { c ! q c ! q c ! c ! q q

( o ( o @ @ @ @ @ o @ o o ( o ( o o @ . o o ! o o ( D o o o t D o @ @ o @ ( 9 @ ! o o € o ( o @ @ @ o @ o o @ ( D @ o ( g o o G ) ( o @ € o o o @ ( D c ) C , @ a r @ o ( o o ( ( ) | D l D G ) @

: f f 1 1 : 1 t I 1 J f 1 q 1 1 1 Y a q ! 1 a a a a a 1 1 a a a a a 1 1 1 r: 1 a 1 1 a t a a q 1 1 r: 1 9 a a a a a a 1 a t a a a a 9 a 9 1 a a ag g s s g s S g S S s g g s S g E E g g E g g g S g S S S E E g g s B g S g E g g S g E E S E S B S g g g E S g S B g g S g E S g S S S S g g E

T

I

s!i

3

F

+
N

('
N

oq
o

t D a-! l
, ;  o

i t  sert E - *

s f;9,
E o -

EEfii
: d E i
5  5 -

. 9 .
? = G

iH$
ul

E € e
E g , l

f ; i j

;* g!

t$gte l
E E*5$i- ! 6 4 e 3

g EIgt
i Eo i

gsE-i
€ e : E e

EEEH.$
o

gisF!
rEt s gt
ss$ 3

9 d

€Ei
E  E S
: c }

EEsf-  
E , 5 j

EC*i
g E f l
E < 5
O a

o x o
J E h
= {  E
I

^ c

IE€
. E E
o o
E g G

: i  H
| : "

p 6
t r @
r >



c t c t q c ! c ! c ! c t q q q c t c t c t c t c t q q q n c t c t q n c ! c ! q q q q c r c t c t c ! n q q c ! c ! c ! c ! l f ! c ! q q c ! q c ! c ! c ! c ! . ! q c ! . 1 ( : c ! 1 c ! c ! q c ! q 1 1 c ! c t c t c ! c ! c ! c !
t $ t $ t t .a * * t rt * i $ i $ t t t Q + t * ? * { t ! t t * * * * * 3 i * t i $ t t a + * * t t ? { t * * t t * t * t s + 3 * { I { $ t t * I

c t i o t o o t o o i o t o i o t o i o d o i o i o t o o o o o d o o o o t o o d q t a r o t a i o o q i o o o o o o o o o o o o o o o o o o a i o i o o t a i o c i o o o o o o o o o o o o

r 3 r r r 8 8 3 8 8 3 3 3 8 3 r r r r r r 3 3 3 3 8 3 3 r r 3 3 3 r 3 r r r 3 3 r r r 3 8 t 3 t t t 3 t t 3 E 3 E d E E E E E E E E E E 4 t A E
+ + + + i + + + + + + + + + + + ? e ? + q + + + i i e ? e e e e ? ? e ? ? e e e ? ? + ? ? ? e e + e e e ? ? ? ? e + e ? ? ? ? ? e e + + ? e ? e

i i t t N i i l q r q i i l t i t q t i t i t r t i i q i i t q q E i l i E i i i i l t q i i i r i i t i l i i t i q t i E i i i q t q q q q q q q t q q
NN$*NNN{ {NN{$N{N{ {NNN{ {N{N{ {N{ { { { { {N {NN.N . {NN{N.N .N .N . { {N .N .N .N .N .NN.N .N . {N .N . { {X . {N .N .N .N .N .N
6 i i i i i t i t i , i 6 i i c i i i d i i i t i i i . i n i ; . t 6 c i e i c i c i i i i i i i i t a i d c t l c t d d o ' o - o o c ) € @ o @ o @ o o o d d d d d d d d d < o d d d d d d d d d d o d d d d @

o o o o o o o o o o o o o c D o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
6 6 6 6 a ; o o o @ c t e t A A c t A c i d c i @ o d d a a ; A o o @ € o @ o d d 6 e @ l o ! o e @ o o e e ! e i i i i e s c ! c E i c t i s i ! e e i ! c e i d c l i i E i i i i
N d | N N N N d I N N N N N N N N N - N N N N N N N N - N N N N N N N N N N 6 I N N 6 l N N N N N N N N N N N N N N N N N N C I N N N N N S , I N ^ I C I  6 I N N N

( o ( o @ o ( o @ @ o ( D @ ( o @ @ @ € @ @ @ @ o c ) o @ o @ o o o G @ @ @ o o o o ( o o ( o ( o ( o @ ( o ( o @ 9 ! c 9 q 9 9 q 9 9 9 9 9 ! 9 9 9 9 9 9 9 9 9 9 9 9 9 ! 0 @ @ @
F F F F F F - N F ts ts F F N F F F F F F F F ts ts F F ts ts N N N I. N T. F F ts F ts F F F F F ts F F F F F F F F ts F F F F ts F F F F ts F F F F ts ts F F
b i r i t i S b ' o t t o ' o 6 o i ' i j 6 6 i j b b b 6 b ' o 6 ' o 6 6 - o i t o o o b o i f i t a i D o o o o o o o i D o o o o o o o o o o o o o o o o o o q q q o Q o o o o
6 6 - - 6 6 6 6 - 6 6 - - 6 - 6 4 6 6 - 6 - 6 - - - - d d d d d d d d d o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

a a a l a y a a a a a a a a a a a a l a a a a a a a a . q a a a a a a a a a Y ! l 9 a a a a a a a r a a r a a a a a l a a a a a a : 1 f 1 1 1 1 1
c i N s i a i 6 i n i N N N N N s i N o i o i N o I N N o l N N 6 i c i s . o i N N N N N N N N N c I N N N N N N N N c I N N N N N N N N N C { N N C T T N N N N N N N N N N N N N N

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

o o o o o o o o o o o o o o o o o o o o o o ci ci o ci o o o o o o o o o o o o o o o ci o o o o o o o o o o o o o ci o o o o o o o o o o o ci o o o o E
6

6

F t s N t s t s F t s F N N t s N t s t s t s F F t s F t s t s N N t s t s F F F t s t s t s F t s t s F F N N N t s N N t s t s N t s t s N N t s N t s t s N F t s N N N F N N t s N F t s N F F t s F t s
a g { t b * k b s + * q s i s { { q r { r ! t * v r + 9 9 . + t { { + r v r r ! { * s t 9 r \ t $ * * t \ l * ! t $ r f 9 9 r t { ! t t i ! t r t a l a 9 t { t t
d d d d o ' d d o c t c t o o d d d < i d o o o c i c r d d 6 d o o o o o o o o o o o o o o o o c i o c i o o c i o d c i c t o c i o d o c i c i c i c i c i c i c i c i c i c i c i o c i o d

N N N L L N N N N N E L L L N NN N N N N N N N N N N N N N N N N ts ts F F ts ts ts F ts F F F ts F F F F F F F F ts ts N F F F

i b o o o i a i D b b o b o o b o o @ o { o ( o o b o b t c @ o 1 9 @ 0 0 i D ( o @ b o b @ o @ o @ @ @ @ o @ @ € € @ € @ @ o @ @ o o @ o o o o o @ o @ ( o o ( o ( o ( o
+ + + + a + + + ? + + + + + + + + s + * + + + + + + + + * * r r + + + { $ + * + i + + + + s + + + + r + + e + + s * + + + + + + { * e + t t { +

c t q q n n c ! c ! c ! q c t q c t c t q q q q c t q c ! o i c t c t c t c ! q q q c ! c ! c ! q c ! c t q q c ! q q c ! o t c ! c ! o t n f ! q c ! c ! c ! c ! q c ! q q n q q c ! c ! q c ! f ! c ! c ! c ! c ! c ! c ! q c ! c !

@ ( o ( o o o o O r b o @ @ o o o ( o ( o @ o @ ! g o @ o o @ @ o o ( o @ o o @ o o @ @ o o o @ @ @ o o @ o o @ @ ( o o o o o o @ @ @ o 6 @ o o ( o o ( o @ ( o o ( o { D

{ r + l \ t * * * ! t t * 1 3 { t r t g s s t t ? s ? l l ' r + \ a f t f $ g t * 9 t t t $ 3 s * * $ Q $ i t 9 r f $ 9 t r t q $ t t \ t r + + t t $ \ t { s 9 t s * * 9 *

s g g g g g g s E g g s B s s s s s S s g s E g s g S S e g e e $ e g g g s B E s s B s s B s s s s s s g s s s s s g g g s g s g $ g $ g g s g

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
o o o o o o o o o o o o d d d d o o o o o d o o o o o o o o o o o o o o ci ci o o o o o o o o o o o o o o o o d o o o o o o o o o o o o o o o o o

o o o o o o o o o o o o o o o o ( ' ( ' o ( " , o c ) o o o o o o o o ( ) o o o o o o o o o o o o o o o o ( ' o o ( o o o ( ' ) o o o o o o o o o o o o o o o o o ( ' )
a l t a l t i 6 a 6 a r t a l t i 6 a r t a d a l t a r t a d a 6 a 6 i d a r t i d 6 6 6 a t a l t a 6 a l t i l t i t O i t o 6 q t 6 6 6 a l t O o q t o € € c t € o € o o o o o € o o ! o € o @ o o o o o € @ o @ o o @ o o o
- e i ; c i - - ; ; ; ; ; ; ; ; ; ; ; c i - ; ; ; ; ; ; ; d a i a i a i a i r i d c j a i r i d i d i d c l o o d i d i o d i d i r o < ' , d i d i o d i d i ( o d i d i . i d i d i ( ' ) d i o o ( ' o ( o d i d o c i ( ' ,

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o d ) o o o o ( 9 o o o o o o o o o ( q o o o o o o o ( 9 o o o o o o o o o o o o o o o o o o
i l t i r t a r t i d a r t i l t a d a 6 a 5 i ( i ( i 6 . l i a r t t t a 6 i r t a l t a l t a . t i t i 5 . ( ' a d 6 i r t c t q t a o 6 q t 6 6 c t a r t a t t a t o @ o q t @ a t o @ o ( o o ( o ( o o @ ( o o o ( o o o ( o ( o @ o o q q a 9 @ o 9 o o @
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; - ; ; i t ; - ; ; ; ; r , ; ; ; ; n t ; c j ; i ' , o o o e r o o o d i r i c l c l o < ' , ( a d i o d , d i o o d i d d i d i ( ' ) d i c i ( ' ) d i d i d i d i c , o d i ( ' i

q q q q q q q q q q q q g q q q c q q q q q g q q q q q c c q q q q q q q q c q q q q q q c q q q q q q q q q q q c q q q q q g 9 9 9 9 q c q q
N N N N ts F N ts F F N ts F ts N ts F ts F N ts ts ts F F N ts N N ts N N ts N N F N N N ts ts ts F ts N ts ts F ts N F ts ts N C- F F F N F F S ts N F F F F !. F F ts
N N N b l i \ N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

c q q c q c q q c q q c q q q q g q q q q q q c q q c q q q c q q q q q c q q q q q q c q q q q q q q q c c g 9 9 9 9 9 9 9 9 9 9 9 ? 9 9 9 9 9
o o o o o o o o o o c t o o o o o o o o o o o c i c i o c i o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

d d d r i o 6 K i r i d r , r i d r l d d 6 i d d d d o a i d d o d r i o d d o d d r i d d d d r i r i r i d d d d d d d d d d d d d r i r i r o d d r i d ' o r i d d r o r i d o o d r i

a ? a ? q a 2 c ? q c ? a t a ? d ? a ? a l a ? q q c c ? c a ? a ? c ? a ? a ? d ? a l a ? a l q ? c ? d t d ? c c ? d l a ? o o ( o o ( ' ) o o ( e o o o o o o o o o o o o d ) o o o o o o o ( o o o o d r o o o o
O C i O O A ' A J T J O O O O E J * R E R R R R R E R R R * R * { * & E { * * N T R R R & * R R & R R R R R R & R & R R R R R R R R R * S R R R R & R R R
N N N N N N N N N N N N

o o d d n d d r o d d o r i r o n o r i o o r i d r i d r i r i r i d r i d d n o d o r i d d r i d r i r i d d r i d d r i 6 d d o d n o c i o ' o r i o D o r i o o r o b o r i d r i d o o

3 3 3 3 3 3 3 E E E E E S S 3 3 3 3 3 3 E E 3 3 3 3 3 3 3 3 3 3 3 E s s E 3 E S E S S 3 3 s 3 s 3 s 3 S 3 3 s 3 s S 3 3 3 3 S S S S 8 S S S 8 8
i \ i \ \ i \ \ \ \ \ i \ \ \ \ { \ \ \ \ \ i \ i i ' : \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \

\ \ \ \ \ \ \ \ \ \ r : \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ > \ \ \ \ \ \ \
s s s g v g q v w s g s s g s t g v s g v s s g g s g s v v v s g s s g v v q s v g g s s q g s s S T g Y v v s s 9 ! q v l ! q 9 s 9 f ! 9 ! ? s v v. i I d I N N d I d I d I d I C i f i N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
N N N N N N N N N N N O
o'@- @- d d d d d d d d <o'o- o'd d d d d d d d @- d d d d at d d at d d d d d d d lo d o d d d @ d d d d d d d d d d d d d d ai d d d d d d d d d d d d

o ( ' , o o o o o o o o o o o o o o o o o o o o o ( o o o o o o o o o o o o o o o o o o ( o d r o o ( 0 o o o d r o ( ' ) o o o ( o q r r o o o o o o o ! . r 9 ( , ( ' E ) o 0 o
o . N c . c { c i N c \ i c \ i N N N N f i c i c i N N N N N N N N N c i a i d N N N N N N N N N N N N N S I N N N N N N N N C I N N N N N N N N N N N N N N N N N N N N N N

R $ R R R H R g H H g g H g H H g g ; H g ; g g ; g g 8 S S $ $ $ H $ $ g g F $ g $ H g b f r g 3 s $ g $ $ g F 3 3 E F $ g $ H g h H g g F s $ $

b  P q
E ; C
€ 9 !

o

o
(o

o
@
di

@
o

ts
o

F
N

N

a
o
o

\
N
N-
o

o
N

N
o
N

P 1- ! l

Hiu;"!
s €;9,
$;e!

. 9 .
= g G

i Ff
l|l

: O -g f ; q
F X g

I  F Er f r \

;* gj

$$:si
5 E*$€E- ! 6 4 e 3

i 5 = r  o  d
E O = t *

6 g * 3 t
d 6

sE-€
giE*!
6

E:g  sq
E=aE B!
o

EgFgFt
res s 6t
ss$ !

. 9 6

*E!
E  P T
! o

t s \
9  6  t r U

$EEE

€ u?
E"s

5 s?
E < 5

*c!
o :

5EE
o . f i

. c E
o o
E g.G
+ @ 6

: E  H
F ;

p a
t r o
f >

l
I
I
I
I
I
I
I
t
I
t
t
T
I
I
I
I
I
I



?i!

o
o
N

o
o
o

o
o
o

o
o
N

|D
N

o

o
ts
N

rt
N

!

a
o
o

o

P G
- E t. i t

, l o -

5f sE=lt E -  F  s

*E; g,
5; g$

I

. 9 +
= = G

i Hr
ut

= O -

e E q
c L d

E X t
- s o qq  > \

ul

€* gi
i$$:*!

z
3
o
lr

e EEsit- ! 6 4 e 3

: o

EF" :E !.F tu t
o -

J  P i I  I> -  t(r

gge-t

Ee*st
lg$sF!
rgF s Fr
ss$ !

9 6
- 7 -

*t i
E  e J: o

p E = " f i
sg€5
9 e

$€s?
aE"5
o

= i ! q
= {  h
o _ .

@ a

6 X O
J g h
= (  6
o _ !

p . E -

#EE
. t E
o o

E g.c

: i  f ;
g o

ef r
9 6
t r o
r >
o

d a ; o t o o o t d ; o o t c i o t d i d o t o i o o i o i d o t o d a t o t o o o o o o o o o o o o o i o t q t o t o o o o o i a i a j o i o o o o o o o o o o o o o o o o o o i a ; a ; o i o o i a t

E q 4 q q q 4 q q E a { g E g E { E g E { 8 3 8 8 3 8 8 8 3 8 3 3 3 8 3 8 3 3 8 3 r 8 3 3 8 3 s 3 3 8 3 3 r 8 3 3 3 3 3 3 3 8 8 8 8 8 8 3 8 8 8
9 e e ? e ? e e ? ? ? e + ? e e ? ? ? ? e ? ? e e e e e e e e ? e + + e e e e ? e e e e e e e + + + + + q + + + + + i + + + + + + + + + + + F F

N N N N N N N N N N N N N N q { N N N N N N N N N ( ! ( ! O I N N N N N N N N ! \ I N N N g ! N N N N g I N N N N N N N ( t N N q { N N N N N N N N N N N N N N N N
N F F N t s F N F N t s t s t s t s N t s t s F t s t s F F t s N F t s t s N t s N T . t s T i N F t s N t s T i I { I { I . T . N t s T . T . N I . s I { F i I . I { r . I { I { i l N t s | { N t s N N t s r . N r . N N F t s

{N{NN{NN{*.${{N{{N{NN{N$NNNNNNNNN*NNNNNNNNNNNNNNNNNNNNNNNxxNNNNNNNNNNxNNN
€  o  o  o  d @  o  @  < o  d t i d d d d @  d d d d d d d d d d d d a i d d d d d d d d d d d o ' o ' d a t d d € ' d c i c i d i i c t a i i i € i ; ' b ' d i i b ' n i i t i i L ' i r ' a i o : 6 ; ' n i e i

N  N  N  N  N  N  N  N  N  N N  q  q q  q  N  q q  q 6 |  N  N N  N  N  N  N  N  G '  N  N N  N  N N  N  N  O t  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N N  N  N N  N  N N  N  N  N  N  N  N  N  N  N  Nt g ! i + ! * i * + r . c r { r r i j + * + $ * r q * i i i { + * { * * * i + + + { ; ; ; + + * { ; * ; ; + ; ; + ; { ; ; ; { ; ; + { + f , { } { +

a ) o d t a ) o d ) o o ( i ' c ) o a ) a 2 d , o a l ( o o o d ) c ) o ( o o o o c ) c ) o c r ( ' c ) c ) ( t o o o ( r o o c r o o o o o o o o o o o o o ( o o o ( o c t o o c ) c ) o a t o o a ) o a ) o o
q t q t q t c t d q i q t ! t a a a q t ! t q t q t c t c t q t q t a s ? ! 2 o r ? s t q t q t q t a a a o a a a q r d o c i o ; d i . i ; ; c i d t J ; ; c j ; ; c j ; e i ; i i ; i ; ; i ; ; i . i ; i , i ; ; ; ; ; ;
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N c i N N N N N c i c i N c i a i a \ i N a i i { N a \ i N a i a { N a \ i a i . i N i i a \ i N a i N c i a \ i N c i a \ i i \ i i i i i a \ i a . i c i

o o o o o o o o o o o o o o o o o o o o o o o o ( 9 ( ? o . ? o o o o o o o o . ? o o o ( ' c ) ( ? c ) o o ( ? o ( 9 ( o ( ? o ( ) o o ( 9 o ( t o g o o g o a o o o o o e e
€ @ ( o o o ( o @ @ ( o o r D o o o o o o o o o o 6 o o c t o a t o 6 6 6 6 c t o 6 a t a t t a d n t i 6 a 6 i 6 6 a 6 a r t i 6 i 6 i 6 i l i i 6 n 5 a 5 i 6 U i 6 n t i 6 U n t i 6 a 6 i 6 6 i d t t i 6 i 6 U i d t t i t a l t
a t d a i c i a i c i a i d c i c i d n i r i o c i s i d a t o r t d r i d c i r i o c i o a t a i r i o c i r i o d a i a i c i c j ; ; ; ; ; ; c i ; ; ; ; ; ; c j ; ; ; ; ; ; - ; ; ; ; o  ; ; ; ; ; ;

1 1 1 1 1 1 1 1 1 1 1 a 1 1 1 1 1 1 1 4 a a a 1 1 -a l l a a a a 1 a a a l ! !q a a a a l a a a a a a a a a a q a a q a a a a a g a a a a a a a lN N N N N N N N N c a N N 6 I N S I 6 I N N N N N N S t N N N N N N N N N 6 I N N N N N N N N 6 I N A i N N N N N N 6 i N N N N N a i s i N N N N N N N s i N s i n i N N N

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o a ! o o o o o o c D o o o D o o o o o o o o o o @

o o o o o o o o o d o o o o o o o o o o o o o o o o o o o o o o o o o o c i o o c i o o o o c i o o o o o o o o o o o o o o o o o o o c i c t c i c t o o o o

o o o o o o o o o o o o e q e 9 q Q o o o o o o e e a e o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
c t o o o o o o o o c t o c j o o o o o o o o o o o o o o o o d d d d o o o o c i - < i c i 6 d 6 6 - d - - 6 - - 6 - 6 - - - 6 ; - - - - - - - - ; 6 6 0 -

c i r i r i d r i r i d d ' r l d ' o r o o a o r i o s d r i o a o s d o o o o r i o o r l a o o a r i d r i a o o o d r i r i n d r i d d o o d d d r i o d o 6 d o r i r i r i d r i r i d d

r o d o d r i o r i d b r i d r i s r i r i d r i d d d r i d r i r i d d r i d d d d d r i d r i d r i d d r i d b d d r i d k i o d n o d d r i d d l o d r o r : r i r o r i r i d d d r i d d b d

s p s p s 8 s s s 8 8 s s 8 8 8 8 8 g 3 3 s 3 3 g 3 3 3 3 3 s 3 3 3 s 3 s 3 s 3 3 3 3 3 s B E s 3 3 s s s 3 3 E s E E s S 3 3 3 3 3 3 3 3 8 3 3\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ + \ \ \ - n n i [ \ { n \ \ \ \ \ \ t \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \

f 1 f 1 t f 1 1 1 t 1 1 t f 1 ' t ! l a a a a a 9 a a 9 l a a a a a a a q a a a g a a a a a a r s ! r { e ! r r ! r a t r * { t ! a t t t a a r $ t f * r { r
O O O O O O O O O O O O O O O O O O O o o o o o o o o o 6 i . i 6 6 6 6 6 6 6 d i 6 6 d . i 6 6 i d 6 d d . d d ; d z { d d d . r i . r i . i . r i . t i d d 6 i . r i d d d i A ^ .

" o o o o . o o o o . - J g g g g g g g g g g g g g g g g g g g g s g g g E E s g g g g g g g g B $ $ $ g g B g S e $ g g $ g e $ g $ g g g g s g

Q ( D O ( D O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O ( D O O O O O O O O O O O ( D O O ( D O O @ O O O O O O O O O O O O O ( D O O O
o o o o c i c t c i c ' o c r o o o o o c t c i o c t c i o c i c i o o o o c t c i o o o o o o o o c i c i c i o o o o o o c i ; d d d d c r c i c i c i d - - - - - c i d 4 6 6 6 6 < i 6 6

\ \ \ > \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
N.{N{NNN{{{{NN{{NNNNN*NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
d d ( o  o  d d o  d @  d €  @  d d d d d d d €  @  d d d d d d d d @  d d d d d o  d d a r ( o ' ( o ' d o ' 6 d c i € i i i n t a i a i q i d i J c i q i i i n i i i n i ; ' i t 6 n i i i a i a i i . i a i n i i , t n i

o e ) ( o o o o ( o o o o o o q l ! ? a a q ? ! ? ! 2 4 o o q ) 9 9 r o 0 q ) d ) ( o ( ' ( | ) 0 ( v ) o o o o o o o o o o o o o o o o o o o o c ) ( o c r o o o ( 4 ( o ( ' o o o o o o o o o
N N N N N N N N N N N N N N N N N N N N N N N N N N N N o i T N N o i N N N a i T G I a i a i N o i i \ i c i o i a \ : c i i \ i a \ i c \ l a , i a . i N c i a i c i c i a \ i a \ i a i a \ i c i a i a \ i c i N a \ i i i i \ i a i i , i a i N

E b s s R F s R F R s F R R s s $ 3 s 3 E 5 3 s g g H g $ H g H H g € g $ g $ g g H g g S S l g $ g 3 i g g $ $ $ $ $ $ $ * $ $ g $ $ $ $ $ $ $
o o o o o o o o o o o o o o o o o o O o o o 0 .

I
I

( ? ( ' o o o o o o ( 9 o o o o ( ' o o ( ' , ( ' o ( ' o o ( ' ( l ) ( o o o o ( . ' o o ( r ) o o o o a ( 9 t ? ( ? o t ? ( ? o ( 9 o o o a ) o g ) a ) o a ' o o ( o ( ' , o ( o ( r ) ( o l r ' o ( r o o o o o o o
e @ o o @ o o @ o o ( D ( o o o ( o o o o o 6 6 o 6 o @ 6 6 9 6 c t 6 c t a 6 c t a 6 c t q t q t a 6 a r t a r t 6 i 6 i r t i 6 a 6 a l t 6 a r t i r t i l t a 6 i r t i l t a 6 . 6 i r i i 6 6 i 6 6 6 6 , 6 6 6 i d a 6 a 6 a 6 a 6 a 6
d o c i d i o c i c i o c i d d d i c i o F i d i d i d i d F i d c i o d i d i d i d i o o d i d i d i d i d i d i € i c i o i ; ; a i ; ; ; ; ; c j ; J ; ; ; ; ; ; ; ; ; - ; ; ; ; - - ; ; ; ; ; ; ;

o Q o o o o Q o o o o o o o o o o o o o o o o o o o o o o o o o o o o o q o o o o o o o o o o o o o o o o o o o o o o o o o o o o 6 D o o o o o 6 D
s i  i  i d  i  i d  i  i  q e  i  s c  c i  i d  i  i  d  i  i  q c  i  i  e  i  9  €  i  i  E  9  ! e  i  i  i  ! c  i  i ! c  i  i d  i  i  e  i  i  6  c i  6  6  c i  c t 6  c t  d  6  G  6  6  6  6  6  6  6  6  6 6  6 ; 6  6N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N - N - - N N - N N N N N N N N N N 6l N dI N N dI N ft 6l ft ft i fr 6| d N

P P P P P P s P R R P P R P R P P P P P P R R E t g t g g t g g g g t g g g g g g g t E g g g g g g E g g g g g g g g g g g g g g g g g g g g g
o o o o o o o o o o o o o o o o o o o o o o o i
o o o o o o o o o c t o c i o o o c i o o o c , c i c i c i c i c i o o o o o o o o c i o o o d c ; d d d d d o ' d a - - ; - - - - 6 - - ; - - - - 6 6 6 6 6 6 6 ; 6 -

9 9 9 9 9 9 9 9 9 9 c C 9 9 9 9 9 9 9 C q q q q q q q q q q q q q q q q q q c q q q q q q q q q q q q q q q q q g q c q q q q q q q q q q q q q
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

FI

i t i l t i l t i i r i i ! i i i i + + i \ + i t t i t + t t + t t + : t 5 i i 5 t i 5 t 5 \ 5 r t 5 r 5 5 i i r 5 : 5 5 i 5 5 i s 5 ! i 5 5 i  I
I

S S E E E E E S E E E E E E E E E E I E E S E E E E E S ! 5 5 5 E E 5 5 5 b b 5 b b 5 b 5 5 E E 5 b E b b E b 5 b b B 5 5 E B 5 5 b b E 5 E b t s
{ + a i r i i r r i + r i i i i i i i i

I
: ; i : ; : : ; : : : : : : : : : : :s: : : ; : : ; : i i i i : ! i i ;s: :s: :s: : : i : ; ; : ! : : : : ; ! : : ! : ; ; : : : ! : ; ;  

I

gl
I

il
t



d t o i d o o i o i o r o o o o o o d o i a i o i o o q t d i o i a j o o o o o o o o i o o o o o o o o o o o o o o o o o o t o t d o d ; a i o t d i o o i o o @ o

8 8 8 3 8 8 3 3 3 3 3 8 t 3 t 8 3 8 t 3 3 3 8 3 3 3 3 8 3 3 8 8 3 8 8 3 3 3 3 8 8 3 3 8 3 8 r 8 3 8 8 8 8 8 t 3 8 3 8 8 3 8
9 9 + + 9 p ? 9 + 9 9 ? 9 9 ? ? q e ? e 9 ? ? ? 9 9 9 9 9 ? + 9 ? 9 + 9 9 ? 9 c 9 9 9 9 ? ? 9 ? e 9 ? e 9 ? 9 9 9 ? ? ? 9 ?

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
t s F F F t s F F F t s F F F t s N t s t s N F F N t s F F t s F F F F N F F t s F F F F t s F F F N t s t s t s F F F F t s t s t s t s t s t s F F t s N N t s N N
r $ * v . + . r + + r + + t + * + r v s * r { r + { + { r . + + . a . r * v . + * q + + + { + * i r q . a + e t t $ $ * $ t i t t * ? e * *
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N d N N N N N N N N N N N N N N N N N N Q N N N
N N N N N ' I N N N N 6 I N N N N N N N N N N N N N N N O I N N N N N N N N ' l N A I N N N N N N G I N N N N N N N N N N N N N N N N N
o d d d d d d 0t d d ai qt d o o o o d o o d d @ d d d d d d d d d o d d d d d d at qt d d d d d d d d d d d o d o d o o o o @ (o

N  N  N  N  N  N  N N  N  N  N  N  N  N  N  N N  N  N  N  N  N  N  N  N  N N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  O /  N  N  N  N  N  N  N  N  A  N  N  N  N  N  N

! + + + + + + + + + + r r c { + i . a + * . + + + * + + + + v + + + + { e + + + + ! + * + + + s + + * . t { . a ' + . t n { + t . a t + +

o o o o o o d, o o d, o (o ('' o o o o o o o o o d) c) o o o o o o o o d, o o o (') o d) (o o (' o o (+) o o (D o o o o o o o o o o o o o o
o l ' r o c i a i o o a i o c l c i o c i F i c i d i c i F i c i e i d o c i a i r i a i a i r i r i c i o o a i a i o c i d d c i r t o r i d o a i c i o o a i a i a i o d i r i d i a i r i d c i d i c i d i
N N N N N N N N N N N N N N N N SI N N N N N N A N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

o o o o o o o o o o ( r ) o a ) o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
o o o o o o @ @ @ o o @ o o o @ @ @ @ o o @ o @ 6 0 @ @ 6 0 @ i o o @ @ @ @ 6 @ o 6 @ @ @ @ 6 @ @ o o o @ o c ) @ o o o ( o ( o ( o @
c i o r i c t d d 6 i d d 6 i a i F i o a i r o a i c i o d c i r i r i c i d . i F i d d c i c i c i o d d c i d i d i d i d i d i r i . i d i r i d i d i r i o . i r i d r i d r i c i r i o r i € i o c i c i

a a  a  a  a  1  a  a  a  9  I  I ' q  a  a  a  a  9  a  a  a  1  Y  a  a  a  a  a  1  a  a  a  a  a  a  a  a  a  a  9  a  a  a  I  .q  a  a  1  !  a  a  !  9  a  1  a  a  a  a  9  1  a
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N d N N N N N N N N N N N N N

o o o o o o o o o o o o o o C D o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

o  o  o o  o  c i  c t c i o  o  o  o o  o  o  o o  o o o  o  o o  o  o o  o o c i  o  o  o o  o  o o o o o  o  o o  o  o o  o  o  o  o  o o o  o o o  o  o c i  o  o o  o

d o d d r i d r i r i d r i r i d d d d d o b r i 6 r i d d o r i r i r i r i d r o d d d d d d r i d d b o d o d d d o a d o r i d d d d d d r i d d d r i

d, d, (o o o o o o o o o o o o o o (i) c) o d, o o o o o o o o o o o o o o o o o d) o o o o o o o o o o o o o (l) o o o o o o o d) o o
N GI N N N N N N N N N N N 6I N N N N N N N N N N N N SI N N C-I N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

o I i N O I () A F @ O O F N O V q) Q ts @ O O F N O I O @ ts O O O F N O I O @ N @ O O - N O V O @ F @ O I ! C{ (!, 9 rO C) L- @ St O
o t $ rl $ * \t * $ I $ o 6 u) o O O |/) o o O O @ @ @ @ @ @ @ @ @ ts N N N N ts N ts N F @ @ @ @ @ @ (o @ @ @ o o o o o O o o o o O
g s s 9 s s s s v s v s s { s s s s s s s s q s s g 9 s s 9 9 s s s 9 s 9 s v s v s s s v s s s s s t s v v s 9 s 9 9 s s o

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o ( t o o o a ) o o o o o o ( o o o o
@ o o o o o @ @ @ 6 0 @ o o o o o o @ o o o @ 6 @ o @ @ @ @ @ @ @ @ 6 @ @ o @ 6 @ @ @ @ @ @ @ o o o o @ @ o @ o @ o € o o @
c i r i o r i d o d d r i c i d F i c i < o o o c l o a t n i o r i r t d d c i d r i r i d c i o r i c i o d r i d i c i c i r i . i c i r i c i c i r i < v l r i a i d c i G i o o d d i a i c i o c i c i

o o o o o o o o o o o o o o o o a o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
@ @ ci d ci ai ci ct € <o @ @ @ o @ o o @ @ € o o d ci o d o d at d lo o €i o o et @ € @ Ei @ o € d € <o @ ao d d o ai o o ci o o o d @ o o
S I N N N N N G I N N N N N N N N N N N N N N N N N N N N N N C I N ' I N N N N N N ' | N N N N N C I C I N N N N N N N N N N N N N N N N

€ ( o @ @ o € ( o 0 @ o o @ ( o o r o o . o @ o @ @ ( 0 0 0 @ o o o € ( 0 ( o @ o 0 0 ( o @ @ @ o r o ( o @ @ ( o ( o @ @ o o ( o ( o o o o o o @ @ o @ o
t s F N F t s N F t s N N F F F F t s F F t s F t s N N N t s F t s t s t s N t s N N N F t s t s t s N N t s F N N t s N F N N N t s t s N t s t s F N t s F F F t s F
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
o o o o o o o o o c i c i c i c i c t o c t c t c r c t c i c i o c i o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o c i o o o

c g q q c q q q c q q q c q c q q c c q q q c q q q c q q q q q q q q q q q q q q q c q c q q q q q q q q q q q q g q q q q
t s F t s F F t s t s F F N F t s N F F F t s F t s F F t s N t s t s t s t s N N t s t s F N t s N N t s N t s F t s t s t s N N t s t s F F t s F F F t s t s F F F F F F F
N N N N N N N N N N N N SI N N 6T N N N N N N N N N N N N N N N N N N N N N N N N N SI N N N N N N N N N N N N N N N N N N N N

F

o
ts
o
P
o-

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o cr o o o o o o o o o o o o o
c t c j c i c i o c t c i o o o o o o o o c i o o c r c i o o o o o o o o o o o o o o o o o o o o o o o o o o o o c j o o o o o o o o o o o o o

t s N t s F N N F t s F F N t s N N t s F N F N t s F N t s t s N F F N F F F F F F F t s t s N N t s N N t s F N N N t s t s F F t s F t s F F t s t s F F F F
a a a a a a a a a a a a a q a l a a a a a a a a a a y a a a a a a a a a a ! a a a a y a a a a a a n Y a a a a a a a a a l a
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

t s N N t s N N t s N t s t s F t s F F t s t s t s t s t s N N N t s t s F t s t s F N t s N t s F t s t s F F F t s F N t s F t s t s F N F F F F t s t s t s F F t s F t s F t s t s
@  o  o @ ( o o  @ o o  o  o o o @  @ o @ o  o  @ ( 0 0  @  @  o o  @ @ @  @ o o  o  @ o  o  o o ( 0 @ o o  o o  @  o  o @  o  @ € ( o  @  @ €  €  o e o o Q  @
e  *  *  t ! t ?  +  r +  t  c  g  t  t t t e  * . r  t  q +  +  +  + +  +  +  +  +  r  +  +  + {  *  a *  s  r e  . a  a *  *  *  r {  +  +  {  t  +  +  +  +  *  i  +  + t  +

r i d r i d d d r i o d d r i d r i o o r i r i r i d r i r o d d D d 6 o o 6 o d r i d d d d r i r i r i d d d r i r i d d o d d d d r i r i d r i s d d n o r i o

D 6 b O O 6 b O 6 b 6 0 r O | o O 6 0 0 0 0 0 b b 6 6 b 6 0 6 0 0 6 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 n o o | o r o o | o t o r o t o r o ! o f )
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \

! * { t * t $ t t f t ! t t { * A t * t { t S t \ f r f * $ t t * * S * t f $ t t t f * t l { 9 A t q t t { $ $ t ! * + { ! V A 3 { { q g t j
o o o i c i o t o t o i o i o t d a i a i o o o o t o o c i o o i d t d ; o o o o o o o o o o o o o o o o o o o i d o o i o o o o o 6 i d o d o o o o o o i d a ;( ' , o ( ' ) o c ) d ) o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o ( ' o o o o o o o o o o o

q q q q q q q q q q q q q q q q q q q c q q q q q q q q q q q q q c q q q q c q q q q q q q q q q q q q c q q q q q q q q c
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

N t s F t s N t s t s t s F F t s t s N t s N N N N F t s F F F t s N t s N N F N N t s N N t s t s N N t s N t s F t s N F t s t s t s N N t s t s N t s t s N N t s t s N N N
+ . 4  {  r i  {  +  r  +  t  +  r  +  * . q  t  + s . a  +  + +  +  c +  r  s  $  $  $  q {  $ s r  +  q  +  +  s a  +  e v  +  +  +  r  +  * s . c  + v  +  e v t . a  t  t  i
N N N N N N N N N N N N N N N N N N N N SI N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N GI N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
d  d  d d  d  d  d d  d  d  d  d  d  d  d  d d  d  d  d d  d  q i  d  d  d  d d  d  d d  d  @  d  d  d  d  d  d  q t  d  o  @  d  d  d  d d  €  d  d  d d  d  d  d d  d  d  d d  d

n c ! o i c ! q q c ! c ! c , l c ! c ! c ! q n c ! s l n c ! c ! c ! c ! q c ! c ! c ! c ! c ! q q c ! o , l c ! c ! c ! c ! c ! o l c ! q . ! c ! c ! q c ! c ! o ! c ! q q c ! q q c ! c ! q n c ! c ! s l c ! c ! c !
o o o  o @  o  o o  o  o o @ @  @ @  o o @ @ o o o  o  o @ o  o o @  o o  ! o  o  o o  @  @ @  o  @ @  o  @ @ @  o @ o  @  o @ o € @ o  o @ €  o @ €  ! 0

?iIN

rt

o

F

.a
N
q
o

N

@
o

- E f
i I :  E> s

, } o -
r p  - :  q
5 :  F . 9 E  6
o  o  E . =  s t

;E - *  s

sf;3,
t i  o -
o E  e 9
E r  E  *
9  - ' E s

- 9 -
E f q

! gfi
ut

= . 9 -
a : r q
i 6 a ;

4  > -
ul

;* gi
$f,te s

g E*E€i- ! # a e 5

. o i  - -

EEtgi
o -

;so!

gsE-!
o

E e  I  e e
- a , J  o  , l

E 4 E E !
P = o o J
o

i tt sgt
fgFsF?
ss$ $

9 d

€Ei
E  9 :
t r 6

$ gE$
E€ s i
E E " e
o

I  e?
E < 5
o -
o x o
J E h
= (  i
c

o :
x . y -
6 = Xi  x r

h - : !

. E E
o o

SBE
:E i
E = \
o c

F q

P (
t r (
f >

I
I
I
I
I
I
I
t
I
t
I
I
T
I
I
I
I
I
I



o E ( o F r N s , Q o Q a s & g p s x s F $ e i q E 4 i 8 f i E q E f t f r 8 E 8 h r { f r 6 q S q q E f r q q q x 4 d E E N E q \ f r q E E S q E E E
{ @ F 6 6 F t @ F d ) ( o 6
3 + r t d r ; ( o @ ( o t s N N F d a t c t o o t o t o i o t P 9 P S 9 : = : = : : : s s : S S P P P P P 9 P : : : : : : : : : P P P P P P P P P P P P P 9 C

N ( o s o b q q o ? d ? q o ? c ! a q o g o ? ' : . : a ! a ! c ! a { r r q c \ v ? c ? r o l q c ? q \ . q : \ c ? o ? q . : g q o ? q u ? r \ r u ? \ o ? c q c o ? \ q r c c ? c a ? \ c c ? q
J J r A j ; F N G ) 6 @ N O c ) F N d ) T O @ t s € O c | F N C ) C ) t t b ( 0 F F c c | O O O F N N ( o ( O t r r O F ( ' ) @ O N $ N o ) F F ) ( l ) @ c , F O O F O c ) F O { ( O N €

c r N a r o a N N N N N ( o c ) o c ) c ) d ) c ) ( o o c ) c ) c ) t t ! t s S t r f r t t t o r o 6 r o @ ( o @ @ N t s N t s o @ c o c o o a o o r o o o ) o o 9 ,

q E & q q E E E E q S q q f i P E S E D S E E E d S E E E R E E S q E E E q q \ q E f r : 9 $ S g S b E E S g S S s R R N N R R X X R R N F
$ p p q V f f V y ? f p f 9 9 9 S S $ q $ q , q , s r r s r : . ; r i " " 9 " ? + 9 9 ? ? " i n n n i i " i . i i : i i i i 6 i s i c . i ^ i o i o i i i d . i a . i o i n i i 6 i " i s i

d ) O F O F ( D t F t s g ) o ) t O r O O ( o F T O O O O ( ' T € O N ( D O ( ' ) F F T C O F t t N O ( O @ O N T O F O t s ( ) ( ' ) O N $ F t s ( r r O r t f O r r , O O O t o ) ( t I \ F b @ N l O ( p
; oi oi Fi + + ri @ <o ts N ct o o o o 'j *j si oi si <.i c.i { + r; ri ri @ @ @ ts F ts d at d at ot ot ot o ci - Gi ai rt + d d @ <o N ai dt ot or o ci o - - ci ai 6i <' ci d
@ a o @ c o o o o @ o ( o 0 c o 6 0 0 r o o o r o o o o o o o o o o o r o o o o o o o o ) o o 6 r o r o o o o o o o o o o o o o o o o F F F
o . o - o - o .  o - o - o - o - o - o - o - o - o _ o - o - o - o -  o - o -  o - o - o . o - o -  o - o _  o - o _ o - o - o -  o - o - o - o _ o - o - o - o - o -  o - - - - - - - a  a  a a - - a l  a -  a - F - I  a A  a l F - - l  - F - -( o ( o ( o ( 0 @ ( o ( o ( o @ @ @ @ @ @ @ @ @ @ o @ @ ( o @ ( o @ o @ @ @ ( 0 @ @ o ( t @ ( o @ ( o @ @ @ @ @ @ @ @ @ @ @ ( o @ ( o @ ( 9 ( o ( 0 ( 0 ( 0 @ ( o @ ( o ( o ( D ( o ( o @ ( o

o F b t s @ f ) t s @ \ f o ? r r o ? c ? o ? r r o ? q C c ? v ? 1 c ! o ? a C g r r o l q o ! q q c ! c ? a ? q q \ c ? \ ' : c ? a a r ? r \ c ? q c ! r | \ o l q o ? o q \ u ? c ! q ! C q o !
. i , A r i . i , ^ . ; . ; j ( ' ) N o o F i a { o N 3 o t s = O ( O N o ( Y ) o \ t o o o * o t o N N F o o ( ' ) @ o d ) t s O ( ' ) @ o N s N o ) N t f ( o Q O N { @ 6 O F ( ' ) 6 @ N
: l ) x = ; : X = : < ; ' . O F N N ( . ) $ 6 6 @ N 6 O O O O F F N N C ) t v 6 o 6 @ O F N O @ 6 O O O O O F F F F N N N N O O O O T * { t t b S O O n O

F N N N N N N N N N N N N N N N N N N N Gl ^l C) (7) (") G) ai) O g) g) C) fr) O O O O O O O O O O O O O O O O

o F e F  s  F  o e a o @ O  @  N @ O @  F  r O  t  F  d ,  h  N  Q O  @ O N  F  O  c Q  F  O  O O N  O O  O N  O *  V  *  $  O  N r O N  h  N  O @ o O  6  F  F
{ o o F ' b d : { 6 = i t 6 6 i i + X E d 5 f , d r c ? c ? \ o ? r c ? v ? \ q q n c ? q q c q o ? r c ! a ? ( | q \ o q q r o l a q q \ C o ? q ' : c ! c ? c ? a u ? q q \ q o q o ? C q
. a + r t d r i @ ( o @ r - N t s F d c i ( o o , o t o t o t o t 3 9 3 9 9 : : : F : S S S S : S S P P P P P P P : : : : : : : : : P P P 9 9 9 P P P P P P P 9 9

6 o ) r \ N n r s Q q o g c ? q c ? l q o ? c ? q q ( l c ! \ g q c ! r o q c ? \ q I I q \ c ? o q ' : 1 c ? c ? q a ? q q ' : a \ o q q \ s ? c ! \ c ! q o ? c ! q a a q c ! 9 \ c ? o ? u ? q
a a J ^ i ^ ; ^ ; ^ i F o o 6 t s 6 0 F o o d ) o t s r o F o o b o @ F t s N t s N @ F o o = 6 N @ o s F F s F o o @ o N $ t s o r F 9 @ o o N t . 0 N o o N t
X i = l ^ ) : \ - - ) ; O F F N ( ' ) t 6 @ @ N O O O O F F N N d ) i s 6 o @ @ N N O O O O O O O F F F N N N F ) ( ' ) a ' ) ( v ) ! t t t 6 6 6 6 ( g ( o @ . O ( O ( g N N N

N N N N N N N N N N N N N N N N N N N (.' d) ("' O O c) c' d) o (o d) c) o c) o o c) o o o o o o o o o fr) o o

, a . ^ - t ( o 9 O O t s t O $ O t O N ( o @ C ) O N € 6 C ) 9 O c ) N C O F F O t s N ( O O F t @ F O O t f 6 T O I O ( ) N F O F N @ F ( o O O ( O b N F r ( 9 t s O
d 6 S i a i r 6 n t N \ o ? o ? q r . q u ? c ? q t C \ o q q c ? o q c ! : A q o l q o l q c ? a ? . o ? ( l q c ? q \ \ \ q c ! o q q \ o ? C C o ? \ ! C C u ? o l o ! . q q q q q a c ! o ? q q \ c !
; A i ^ ;  ^ ;  ^ ; ^ i F o o @ t s o c / r F o ) ( 0 ( ' ) 0 t s t o t s ( 9 0 r 6 0 ( o F F N N N ( D F @ o t o N . o o v F F S t s F \ t ( o o N 6 t s o N T @ 6 0 N $ @ N o F a { t
X i = i ^ ) : l ' ) ; X O F F N O T t O @ ( O t s ( O O ) O O F F N N ( ) t t O 6 @ @ F t s O @ o ) O T o ) O O F F F N N N O r ) C T f r ) { t f t t O O l O l ' , @ @ @ ( o @ ( g t s F N

st N Gt 6t N ct N N ot 6t oa N N N 6t 6t ct N at c) C) (') (") (") d) g) c) F) F) () fr) O g) O O a) O O O O O O O O O O O O

O F N ( O ( 9 C ) ( ) C ) ( ' ) N F O 6 @ $ N O t s { e O h F O t O ( g F N N O f ) O ( o N N ( o r 6 O r f ) N F 6 O r t N F n O N O O F t t s O N o F O N t @ @ O N t
O I O @ N 6 O O F N O t t t O @ F O O T o ) O F F N ( " ) ( r ) t b 6 ( g ( O N T c O O O O O O F F F N N ( ' r ( 7 ) f r ) = t O n 6 ( O ( g ( o I \ F N @ @ @ @ O g l O g ) o ) O O O
-  - - ;  -  -  o i s i  c i 6 i  s i  c i  c i a i  s i c i  a i  s i  r t  r .  c i c . i < . i c i c t  c t  d c j < . i c i c t  r i r i  < "  c i +  s  +  +  $  s  + +  + +  +  +  s  +  s  +  +  +  +  +  + + +  +  +  +  s  s  *  +  r i  r i  r i

N N F t s F N N o ) ' o @ o ? o ? \ c ? \ q c c \ r ? o q t q a c ? : \ c ? \ q c ! c l c ! r o ? u ? r q q a ? q q d ? \ ' : c ? o ? d ? q o ? c ? q o ? c ! q \ q c ! q \ o ? r a q \ o l r c ?
^ ;  j A ; - ' . ; ; A ; . : N O @ ( v ) O T O N O O O ) t O O O O O t O d ) @ f l @ O t N F O @ N n O F N N ( O ( ' ) d ) t t t t 6 6 h @ @ ( O F t s F N t s 6 @ 6 6 6 O O

' - ' ^ a F N N O { t 6 6 ( O F t s O @ o ) ( ' ) O T O O - - N N N O c ) ( ) t t t S 6 O O O l O n l O | o l O r O l O r O 6 6 l O 6 O O b h l O O 6 6 h n O

N 6I N N N C.,I GI N SI 6I N N N N N N N N N N N N N SI N'I GI GI O' O' N SI N AI OI OI N 6I N N

F F $ h { o o o o N o t F ) F € o € F { o @ o c . r F F d ) t s F t N o o @ F @ c ) o t s N F e o @ N 6 N € t o N 6 t s @ o o @ t s o N o n o o o * t s o o
( O O O b F t s N 6 O O t O r { O ) O @ N N F 6 O C ) F F + @ F O @ F s F O d ) @ O N t F O r N t @ O N 6 t s O N O N O t F O h t s O F O T @ O O F N O n ( g
F € O O O O F F N N O O T T O S @ @ F F F @ @ O O O O O O F F F N N N N d ) ( O . q c ) t t t t 6 O h ( O @ ( O ( O ( o N N t s N t s O O 6 O O O O O O O O
C q C C r r r r I r r - r r r r l l t i i r i r i i q c ! o ! q c ! q c ! . ! c ! q q c ! c ! c ! q c J q q c ! c ! c ! c ! c ! o { c ! c ! c ! . ! c ! c ! c ! c ! c ! c ! c ! c ! q c ! o ! c ! c ! 6 !
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o c r o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

t o t o t o h r o | o ( ) 6 0 s b h o h o h r o r o r o r o r ) 0 r o ( ) n r o | o | o r o r o ( ) u ) o o o s r o o r o \ o ( ) r o v ) ( ) r o | o r o | o ( ) 6 | o | f ) h o b 6 0 6 h b b 6 b 6 6 h n 6
a a a a a a a a a a a a a a a a a a ! q a a a . q a a a a a a a t a a a a a a a a a . q a a a a a a . q l . q . q a . q a a . q a a a = a J a a a a = a
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

6

o

o
ot
G

= E : q P I o o o o) o o o @ F ts F F @ @ (o @ @ o a 6 a a s s s v s s (t o o (t (') (' (., (t N N N N N N a
- Y Y Y Y Y O ) O r o ) O ) O ) O T O T o ) O T o ) O o ) O T ( ' ) ( D O T ( D O T O ) O ) o ) o ) O T O T O ) g ) 0 r O ) O r O ( D O O O O O 0 T O O 0 ) g r O O '
P P P e P P " t " t o o i o o t o t o i o t o o i o t o t o t o i o t o t o o t o r o t o t o t o o o r o t o o t o o o t o t d o t d o t o t o r o r o o t o

o c, o, o 6 F F @ @ ro 6 { t c) c) c) N N N
F O O O O O O O O O O O O O O O O O O
o o o o o o o o o o o o o o o o o o o

F O 6 O O O O g ) O ( g ( o F ) F O T F h F ) F O O @ = ( r ) F O 6 t s O t t ( " ) F O O N ( O O S O N F O O O b N O t s ! t ( \ O N 6 ( ' ) F O T t s 6 O F O @ N O t N F O O )
@  o  O  O  n  t  *  =  I  O  O  F )  O N  N  N  N  N  N  F  F  O  O O  O  O  O  O  O  O  O  O  O  O )  O  O  O  €  @  O  O  O  t s  t s  t s  @  @  @  @  ( g  6  6  b  O  h  6  t  t  3  t  t  $  t  O
cian d si ci ci <.i ci rr d ct d F Fi d ri ci rt d ci i Fid ct ct ci F ci ci ci ct ct ci ci 6i ci si ni si 6i oi ci ci ci ci ci ci ci ci si ci 6i si si ci ci ci 6i 6i si 6i si 6i c,i si ci 6i ^i

O t s O r F ( t b t \ O T O O I t I O F O O F ( . ) t ( o t s @ O T F N O $ n @ t \ @ O T O F N O O t O ( g N F @ O F r t @ O e ( O A O O F d ) n t s O O N ( ) ( ) @ t s O O F N C )
S = t b n 6 6 6 @ @ @ ( g @ @ N t s F F F F N N @ @ O @ O @ 6 O @ O r O r O r O ) O r o ) O r O r O r O r O ) O ) O O O O F F F F N N N N N N O O O O O O O T { t . c
t s t s t s N t s t s N t s i l r i F r . . r J N F t s r - N N F F N N N N N t s t s t s N N N N F N t s N N t s t s t s F l d d c t d d d c t j d c j o d o d c d c j d q j a t d d d c d d @ q j

eii

s

o a
g E lo i i

, ]  o  -
z - 9  - :  q

3 ; E € - d $
t E *  s  3

$Eig,
e; $t
5  -Es

G E q

9  5 . 8
q 6 c

Lll

= E T
I 8 . E
d  g s

ut

5* gi
j t  S E  - e

!5r:Pj
ec€5€i- 9 6 4 e 3

.= -
E E qp E  c
6  F f i

L

o -

= t s - :
s ;o j

*$E!
t n  r  r e

EE;$i

!

E f sgFi
rsF s FT
sE$ !

g b

.FEi
E p j

E€ 3P-  b 5 l

9 =

$€ s i
EE"3
o

I

I

=
6 r d

= E H
E < !
@ -

IE f l
= {  E
.L

o Fj !E
=  o =o - E

E € =ia!
o
o

c
I
c

tu
5g
{
o
=o=
5
oq
t
5
ao
a=

t
s=
F
E()
q

R
l!
C)={
{
o

Fs
Fi

1!

o
F

I
I
t
I
t
t
I
t
I
I
I
I O O r g )  O O O O O O O  O  O  F  F  F  C a N N N  N  N  N  G I N C I ( ' ) ( ' ) c )  ( . ) ( ' ) ( O d ) ( O ( ' )  ( ' ) d ) ( ' ) ( ' ) S  {  t t  t f  t t  l O  [ ) | o  | o | / ) @  ( o . O @ ( O ( O  F  N  t s  N  N  N  t s  t s  F  Oc ? c ? c ? q q q q q q q q q c q q 9 q q q q q q q q q q 9 q q q q q q q q q q q q q q q q q q q q q q q q q q q c q 9 q q 9 q q 9 q 9 q 9 q

6 O 6 O O @ (O.g (O (o (g ts F ts ts ts ts ts F t- @
@ <o @ @ ct at <o @ @ @ ct @.9 <o lo.o@ c, @ lo @

a a l a a
@ @ @ @ @

c! c! q c! c! c! c! q q q c? c? a? a? c? c c c? a? c? c? c? c?
@ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @

o? o? o? o? o? q cc q c c q r r r r r r -
6 6 r/) !O rO @ @ @ @ @ @ (O (l| (,l (O (O @ (l| @

r r q q q q q q g q q C C q g C q q q o ? o ? o ? o ? o ? o ? o ? o ? o ? o l o ? o l o ? o ? o ? o ? o ? o ? o ? o ? o ? o ? o ? C o ? o ? o ? o ? o ? o ? A C 9 A o q o q o q C 9 C o q e C o q o q C q C C C a q
F F  F O O O O O O O O O O O O O O O O O O o O O O o O o O O O O O O O O O O O O O O O O O O O O O O O O

N N N 6 I N N N O I N N N N N N N N N N N N N N N G I N N N C I N 6 I C I C I N N N N C ' N N N S I G I C I G I C I 6 I ' I N O I N O I N N N N N N N N N N N N N ( \ N N N

F N ( r = h ( g ( O

l : ' : ' : r : ' : 1 . :

N .') = O tO O O, O F al N d) { lO @ N € O O O F F N ..) C) { O lO @ @ N O O Gl !t b N O C, F N (O $ 6 ts O O, O F
(o (o (D @ (o (o (O ts ts ts N F N ts F N F N N @ O O @ @ (D 6 6 @ 6 @ O @ O O 6' O' O O) O' O O O O O O O O F Fq  I  q  q  g  q  q  C  C  q  q  C  C  C  q  q  C  q  C  C  q  C  C  q  C  q  C  q  C  q  C  C  q  C  C  q  g  I  q ' :  r  r  r  r  r  r  r  r  r

6 ( O @ g ) F N t 6 t s O O F
$ \ t € t l 6 r o 6 r o l o . o n @
o o o o o o o o o o o o

\ q q q 9 c ? c , { r = : g o ? o l c \ \ q ( | u ? a a c ? c ? n ' : . : r q q o ? o ? o q o q \ \ \ q q q u t q q a . q ' q c ? c ? c ? q c ! c ! c ! r r - r g q q c q o ? o ? o ? o ? o ? o ? c o q
Sl N al Cl N N N N N N F F O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O, O, O O O, O o) O,
| o | o | r ) ! O t O t O t O b 6 b n 6 b o 6 6 b ! o r o r o r o b ( ) 6 0 b o o . o o o n b o 6 0 6 6 b o 6 0 b 6 0 6 0 n l o r o o | o r o ( ) r o 0 r o r o b r o t r t r t ! t t t r t ! t 9
6 ' N 6 I C I N 6 I ' I N N N N N N N O { C { O I N S I N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N G I N N O I 6 I S I 6 I N N N N N N C I C {

( . ) N F O O O T @ F ( g ( o b $ t f d ) O I C I F O O O T O @ @ F F ( ' ( o O O t { T ( . J ( . ) N N N F F F O O O O ) o ) O T O C O € @ F t \ t s F @ ( g @ ( g n b l O 6 O O { t t l \ t

+ . q . f + + r i c i r i r t F i r t c t r i d d F i d t d t c t c i 6 i c i G i 6 i s i s i o i s i c i 6 i G i G i 6 i c i c l G i 6 i n i G i G i c i G i a i - - - - - - ; - - - - - - ; ; - - - - - - ; - - -
@ @ @ @ l o @ @ ( o ( o ( o ( o @ ( o ( o ( 0 ( o @ @ ( D ( o ( o ( o ( o ( o ( o @ ( o ( 0 ( o ( 0 ( o ( o @ @ ( o ( o ( o @ @ ( o ( D @ @ @ ( o @ @ @ ( o ( o @ @ ( o ( 0 ( o ( o @ ( o ( ' @ ( o ( 0 ( o ( o ( o ( o ( 9 ( o

u ? c ? c \ u ? ' : o q a r \ c ? o ? a q c ? g q r u ? g q q c ? c c y q q c ? \ r a o q r = \ q c ? q o ? n q \ q \ q c ? q \ r q r \ c ? o ? a q r ? g c ? q a o ? c ? \ r q c c ! c ?
o r N N ( r ) 9 9 o @ @ F t s 6 o o r o o F F N N d c ) d ) \ f r ' e o b @ @ @ F t s N 6 6 6 6 o o o o o F N o d ) ! s 6 @ @ F € @ o o o o o F F N N i l ( ) c )
€ 9 @ ! 9 A € O O O @ O O a O @ € @ o ) O T O T d ) O O O O O g T O O O O O O O O O ) 0 ) 0 ) 0 T o ) O T O O O O O O O O O O O O O O O O O O O F e
o- o- o- -o- o- o- o- O- o- o. o- o- o_ o- o- q o_ - - o- e- o. o- o- o- o_ o- o- o- o. o. o- o- o- o. o. o- o- o- o- o- o. - -_ -- a a q q l A - a F- t - a a F- a F- F- F- I t A - t( 0 ( o @ ( o ( o ( 0 @ ( 0 ( o ( o ( o ( o ( o ( o @ @ ( ' ( 0 @ ( 0 ( o ( o ( o ( o ( 0 ( o ( o ( o ( o ( 0 ( o ( o ( o ( o ( o ( o ( o @ ( 9 ( D @ @ ( o @ ( 0 @ ( o @ ( o @ @ @ @ @ ( o ( 0 @ @ @ @ ( 0 @ @ ( D @ @ ( 0

c ) c ) F b t s ( o a ) N o \ a o ? i ' : o ? q o ? r r c ? q g a ? ( | a c ! o ? a o q g ! : ' : o ? q c ! q o ? c ! r ? r ? c ! q \ a ? \ ' : c ? a a c ? l \ c ? q c l c ? \ o ? o ? o ? o q \ q c l q a q v ?
j , A r A r A " . i . ; . ; , ; j d ) N O O F S N O N t O t s t O ( g N O C ) O r t O 6 O r t O 9 O N t s F r O O ( . ) @ O d ) t s O d ) @ O N t F O ) N * ( p O O N S @ @ O F ( q 6 @
: l i ; x = ; = ) x = > { ; R O F N N O { 6 h ( O N @ O O T O O F T N N C . ) v s 6 6 o @ @ N F 6 6 @ O O O O O F F F F N N N N C ) ( O d ) C ) t t t s s O b 6 O b

F F S I  6 { N C l C l a l C { N N N N N N N N N N N N N N C ) ( ' ) C ) ( 4 ( O c / ) ( ' ) C ) ( ' ) ( ' ) d ) ( v ) d ) d ) c ) ( a ( ) C ) a ' ) C ) ( ' ) ( ' ) ( ' ) ( ) ( . )

r c ! c ? a q q q \ q q o ? c r . q c ! a ? ! . q q ( l q q \ \ q q o l o ? g q r r r q c ! q a c ? a ? a a a u ? q q q q q \ \ \ \ q o q q c e o ? o l o l o l d ? 9 g q q 9
F F F N N N N N N N N N N N N N N N N N N C ) C ' ) ( ' ) c ) ( ' , ( ' ) ( 7 ) ( ' ) ( " ) c ) ( o ( ' ) ( O ( ? ) ( t C ) c ) ( q a ) ( ' J C ) F ) r r g ) F ) ( ) C ) C ) O O f ) O C ) O t t $ $ =

T
I
I
I
t
I
t

O - N O 9 O @ N @ O O - N O S O @ F @ @ O F N O 9 O @ t s O O O - N O S O @ F @ O O F N O S O @ t s @ O O e N O S O @ F @
F F N N N N N N N N N N O O O O O O O O O O < { < S { t t 9 S t O O O O O O O O O O @ @ @ O O @ @ @ @



I
( o 6 O ,  I N C ) n @ N ( D O ) O F N C ) t l b ( ) r \ O O o o F F N N c ) \ t r f r o u ) @ @ ( o ( 0 o h 6 r r ) r / ) n o b b o 6 n ! ) q ) q ) q ) t o ! o o b 6 6 o 6 6 6 6 6 b ! o t o e
ql oi d e e q o o a o ci'j - ; - - ; ; - ; ; - 6i si 6i 6i 6i ai ai 6i ai ai ci Giq t 6 6 6 6 6 6 6 6 6 6 @ @ @ ( o ( o ( o @ @ . o @ @ ( o ( o . o ( o . o ( o ( o ( o @ @ - - E S E E E E E E S S E E E E E g E S S S g E E E E E E E E E E S g S
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N - N N N N N N N N N N N N N N N N - N N N d - N d d i N N N N N N N N N d N

q q r r q q c? clc? a c? a n 1 a 9 ! a a a a a a
b  6  b  o 6  r r ) r f )  e  r o e  o b 6  0  h b  o  6  6  0 6 6 6
N N N N N N N N N N N N N N N N N N N N N N N

c r !! q c! !l : q q \ 9 c? q oq u? : og a q I r \ e! \ r q r q o? a? \ g a aq r .q \ o? r c? u? q \ og ot
5 8 8 3 8 8 8 8 8 8 9 : S S P : : P 9 9 F : P P 9 9 R R R F F N N S R & R R X S X N S X S

I q o oro 6 o N ts (o (o @ |o () b t rt t c) (.) g) (") c) N N NN F F r) @ O b b 6 rO t t !t I { !i t t ! * t t a { t !t !t rt Q t $ t \i t ri { !t t
t t ! l : I : : : : : : r ' : : : r r r r r . : r r r r r - r r : r r r r r r r r r r r r r r r r r r - r r i r r r r r r r i l t r l r r r r r
G I ( I N N N N N N N N ' I N N N N N N N N N ' I N N N N N N 6 I ' I ( \ ' I N N N N N N N O I ( \ N N N N N N N N C A 6 I N N N N N N N N N N N N ( \ C I G I N N N

I
I
I
I

r { E q q _ q i E E q q q E q s E E E E E q q h S q E E E g ; E E E q N E q q q ! E q q h q q E q E q E q q E E G E E E E E E E E E E E E@ ( O @ @ @ @ @ @ @ @ ( 9 ( O ( g @ @ @ @ @ @ ( O ( O ( O @ @ N t s t s t s N N N ? s N F t s F N F F N t s F f - N t s t s t s N N F N N t s N t s t s F t s F t s N F t s N N N t s N

1 \ C C c ? e 9 C 9 \ o ? r 9 9 1 9 9 ! 1 1 9 9 9 o ? 9 : 9 1 9 9 \ E o ? g g I I c ! o ! q q C C r ? a a ? c ? c ? a a g a . t a a a a a a n a a a a a a a a . q{ $ r o r o r o b ( o ( o ( o ( o ( o F F N N N ( o c o 6 6 6 @ 6 o ) o o ) o ) o ) o o r o o o o o o o o o o c t c i c i o o o o o o c t c t d o o c i d o o o o o o o o o c t c t c i
q  N N N N  N N  N  N  N N  N N  N  N N N N  N  N G I N N  N  N N N N N  N  N  N . I N o I  N

d d d d d d d @  @  d d d d d d d d @  r o  d d d d d d d d d d t o - d d d d c t d d d d d d d d d d d q i @  d @  o - d d d @  d d < o - q i < o - c o - o - r o - < o - < o - o ' < o - < d

9 C : c ? 4 9 9 9 9 9 u ? C 1 9 o C e ! C \ C 9 9 ! \ q o g a ? o q a ? \ r q C t \ C c ? A \ C q r c ! c ? a q q q \ \ \ o q o q C q o ? o ? o ? o l o ? o ? o ? o t o ? o ? o ? o ? Co F o t 6 (O ts € o o F N !g S S !o !D F F e I q) a a r E N N (:9 q) ! 3 rO 6 b @ @ @ @ @ N N N N N F ts ts N N N N ts N ts N F ts N N ts F F N N N ts o
3 8 8 3 3 3 3 3 3 b b 5 5 5 b b b 5 5 5 5 h 3 3 3 3 3 S 3 3 3 3 3 3 3 3 9 9 9 F 3 3 3 8 3 3 3 3 3 S 8 S S 3 S S S 3 S 3 3 S 3 3 3 3 S t 9

9 : 1 9 o q o ? q r : . : . : ? 9 \ " ? 1 : 9 9 9 ! o ? g r \ 1 9 ! 9 9 9 c ? \ : u ? o t a ? 9 q r c ? c ? \ o g o ? q r c t a t a ? a ? a a c ? q q c ? q q q q q q q q q q q q( o o o r o F N t b ( o N 6 0t s t s t s 6 Q c ' . 6 6 6 € o 6 6 d i g g E H H $ H H H H H H H H S $ g g 5 € $ H $ g g € $ S $ S g g H H g € € € g € € g g g € g g H € H € € g € € €
o c ) c ) ( . ) ( 9 ( ' ( ' ) ( . ) ( Y ) ( t ( . r c

E E E P & g g b E X E E E s s e R $ B * S 3 8 E R p R 3 3 S t E 8 t P 8 9 S 3 E 3 R R 6 E b 8 $ 3 8 b E 8 8 5 5 8 8 8 8 3 3 3 8 8 8 8 8
R R 8 8 8 3 9 3 3 8 8 8 8 5 8 6 5 5 5 5 8 5 5 5 5 5 5 5 S s 8 ; S S $ $ $ $ $ * * S $ * S S S $ $ S $ s s g g g g g g g g g g g g g g g
o c i o o o o o c i o o o o o o d c t c i o c i c i o o o o c , d c t c i o o o o c t o o c i c i d d o o c i o o c t c t c t c t d d d d d d d c i d d d 6 d c i ; c i J 6 d J

N o ( O F O b | o F $ ( ' A Q 6 $ @ 6 F o b t o o s Q g , * F F ( 9 . C o q l r O h @ N c ) F r t o N @ F o c ) N 6 D @ N t s F o @ F r ( o @ O r F N ( ' ) r 6 6 @ F F N
q o ( o o I N c ) t t t ( ' ) ( . ) F o € @ t F @ a - c o $ O o - o e @ i o o < 6 N 6 o t N . i ' 6 d i 0 5 i a \ i c i r + r b c t @ F N F o d 6 0 6 6 o o i a t c n d t d t 6 b r b r b ,
ts d ot ci 6i d + d ci ts d ot ci ; - 6i d + + d d d FEHHEHi iBHHBHHsssssBssssEHHggeeSSHgeggg$e$€g€€€€eeHg€gg€€€€€g€€€€g€€€€

t s O O N O t @ N € O F oe e : r : . : . : r r q " r " { & i { E \ f r e - R q E q q q i t q E q i i f r q q q { q q ! E E E E E E q q f r q q S s E E 6 S S E E d E E d E q E E
r o 6 6 6 b 6 r o r f ) r o r ) o b o 6 h b 6 6 r o n o b 6 b o b b 6 b o o 6 0 6 6 0 b r o n o o o 6 h o 6 6 6 l o t o a h 6 n e o b n h h b 6 b 6 b b 6 6

q q q E E 6 6 E E 6 6 5 5 6 5 E 5 5 5 5 5 5 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 3 E g g g E E g g g g E g 3 3 g E E E g g g g
o i o t o i d o i o t o i a ; o o a r o i o r d d o t o t o t 6 t o t o o i o o t d d d o t o t o r o d o o i o t d o t o t o i o t o r o t o d o t o i o t ; ; o i 6 d ; ; 6 ; ; ; ; ; ; ; o j ; ; ; ; ;

| Q q a a ( . ) a t o a ' 4 | { , | { ) s q r r o b r o | o h r o | o b b b r o r o 6 b t o r r ) t o b o b 6 6 ( ) 6 u ) r r ) o h o h 6 6 r o h { ) ( ) $ b r r ) b r r ) b b b o 6 6 6 o h 6 6 o 6 b
I  {  \ t  t  t  s t  t  t  {  t  =  r f  {  *  t  t *  *  ! c  ! + *  =  t  t f  {  t  t t  t  < t  {  t  =  =  t  {  t  =  ! e  t t  *  {  ! t * =  q  s  s  s  s  s  3  s  q s s  *  t  *  t =  t  t  t  $ * t  ;  r
d d ci ct o o ct ct o ci o ci o o o o o ct d d o o ci ct o ct o o o ci ci ei o o ci o d d d 6 d d d <i <i <ii d d ; d d d o ; d d d <i d d d d a ; d ; a ; 

g 
I

i r F q q _ q E q { q q q q t q E E d E E q q 6 a E q € E q i e E e e { E q q { \ E S E h E q E q q 4 q q q a E q E E E E E E E E E E E E
@ ( O ( O ( O ( O @ @ @ @ @ ( g ( g ( g ( O @ @ @ @ @ @ ( t ( O @ @ F t s N N F t s t s F N F \ F \ N t s N t s t s N F F f \ N t s F N F N F N N t s N N F F t s N N t s F t s N N t s F

q q i q q q f i f i R R \ 8 f r 8 { { 8 s N E F & R e q E q i i i e e e q q q q r r r i r r i i r i r i r r r i r i i ; i r i i i i i i r r i
N N N N N N N N N N Q N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N ( N N N N N N N N N N N N N N N

g 9 _ \ S q E q E q S E E s 6 q h D q q q B q q E E q q q q q q € 6 q q E E q q q e q q q q E q q q q q q q q e q q q q q q q q q q q q E
c o o € € @ @ o o o o @ @ @ o o € o o o o @ o o o o o o 6 c o @ o 6 @ o o 6 o € o @ ( o 6 o d o o o o o @ c o @ ( o o @ @ c o ( o o o e t ( D c t d a t c i € d

! E ! e € € ( o @ € o @ @ o q ' q r E r o , o r o r q r o o o o o o o o , o r o o o o o o o q r o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o oq q q q e q q q q q q q q q e q q q q e q q e q q q q q e q q q e q e \ [ n - i - - E - - E I E \ E - E E E - - - E E E E - E E E - E E

€ o 6 6 t s N F t s t s N F t s F N N ( O ( O ( O @ @ @ @ @ @ @ < g ( O @ @ @ @ @ @ h b n o o o b 6 r O a a t \ t t \ t * { * t t * t { $ + $ t $ t { t t r C r t \ t

o o a q r a a a q r a a q , q , a a o , r a o t a a a o t o , d d o i o t d o o t o o i o o t o t d o t o r q ) o o , d o t o t ; d d o i o j o t d ; o i o j o t o t ; o i o t o t o t o t o i ; o l d ; ; ;t $ t t * t l t t t t t !N N N N N N N N * . * , $ N S X X N N X X N N N X X X i N N X X & S N X X X X X X N S X X N N R N T N T X X T X X N N X X F N N N X S N N

n l c ? a ? c ? a ? c ? c t c a c ? c ? q q c ! q c ! c ! c , t c ! c ! c ! c ! q o ! a ! c ! r r r r : r i : ! : r r : r r q g g g c g c q q c g q q c q g q c c q g g c c g c g g q
( o @ @ @ @ ( o ( o @ @ @ ( o € @ @ ( g @ ( o @ < g ( o ( g @ @ @ @ ( o ( o ( o ( g ( o ( g ( o ( o @ @ @ @ @ ( o ( o @ ( t , @ ( o @ @ ( ! ) @ @ o ( r } @ ( o G , @ @ ( r | ( o @ < ) ( 3 ) @ ( r ) @ ( r ) ( r ) ( r } @

I
t
I
I

? : ' : : : :  r : . :  c !  c !  c !  q  ( - \  c !  c t  c t  c t  c !  q  q  q  c t  a C  A  c ?  C c ?  c ? c ?  c ?  c ?  q c ? a ?  e  a  a  n  a  a  a  a  a  a  a  a . q  n  r q  n  a  a  a  n  n  a  a  a  a  n  a  n  =  a  a  I
t S t { \ i t t t t t t s $ r t * ! t t f t \ i * n t t t ! t \ i t t r f t t $ t t { t r C $ * t t r f t \ i { $ t t ! t r t t t * r f t t r t { { t t * * t $ t t { $ t $

r  a \  q  c? q oq q a? c? \  o?:  c? c? \  oq q q c? c? q q o? gr  c? a u? q \  oq o l  q  qr . :  q  q q n a? c? c lc? a?c? e? a a a a a 1 a a a a a a a a a: : :  a  a I  rt  €  t  o  n  o  o  ( o  ( 0  ( 0  ( o @  F  t s  t s  N  t s  o  o  @  @  o  €  6  0  0  0  0  0 ,  o )  o ,  o ,  o )  o  o o o  o  o  o  o  o o  o o  o  o  o  o  o  o  o  o o  c |  o  o  o  o o  o  o  o  o o  o  o  o  3  I
F  C \ , I N N N  N N  N  N N O I  6 I N C I  N O I N  N N  N  N q  N  N N N N N  N  N  N N N  N  N  N  '  I;;-;;-;-;;;;;;;-;;;-;;;;;;;;-;-;-;-;-;;;;;;-;;-;-;;-;;;;;-;-;-;-;-;;;-;-;-;;-;;-;-;;-;;;;;;;;; ! r

a
I 9 o?:1 a 9e 9 9 ! c? a cl I q q c? q \ c? C q c! \ a? C c? oq c? \ r q q a \ I c? r| \ <q g r c! a? tt c? q I \ \ \ qoq oq oq o? o? qo? o? o? o? o?o? o? o? o? x

ssFsssssssEsHs$xHsEEEssssEF$$ss$$SHHHHHHHHHHHHHHHHEFhHFFFFHHHFFFTHHH 

E IR E s R r p R F s R 8 6 s 3 3 3 E b 3 s 8 5 $ E s E E b E B 9 F p p E p p F p g : : : : : : E : : 3 F ! $ ! $ S $ F S $ E E $ E $ p p E

1 9 9 9 9 9 9 1 9 9 q q o ? g o l o ? o ? o ? o ? o ? o ? o ? o ? o ? o l o ? o ? o l o ? o ? o ? o ? o ? o ? o ? q q q g q g q q q q q q q q g g g q q g g q q q c g c q q c q c q
@ O O ( g @ @ ( o ( g ( O @ @ @ O O ( g ( O ( O ( g @ @ @ @ ( g ( O ( o ( o ( o ( g @ @ @ @ @ ( g ( O N f \ N t s t s N N t s N t s F F N N N N N F t - t s t s N t s F t s F t s t s F F N N N

€ o o c o @ @ @ o o o o o € Q o q c o o o o q € o o c o o 6 ( D € @ o o € 6 o @ ( o c o @ 6 o @ o 6 o @ @ @ 6 o @ ( o @ @ € ( o o @ o 6 @ 6 o o o 6 6 ( o @ ( o
g g g g g g g c j o c i c j c t a e g e g e e g q t c i c i c i o o c i c i c t c t o c t d c t c i c i o o c i c j c t d o c t c i c i c i c i o o o c t c i o o o c t c t o c t o c t c t d d < t q ; 6
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N - N N N N N N N N N N N N N N N N N N N N N N N N N

€ @ o, I Q i - N c{ (.) (') rt t b b 6 (o (o (o N N ts ao € (o o, o, o, o o o o O O - -
F F F N N N N N N N N N N N N N C . , | N N N N N N N N N N N N ( t ( . ) e ) d ) ( a r ) f ) C ) c ) ( r ( ' ) ( o ( v ) ( ' , ( ' r ( l ) f ) F ) C ) ( ) ( ? ) ( ' ) ( t ( t ( . r ( . ) ( ' ) ( ' ) d ) ( ' ) ( ' r ( . ) ( ' ) ( ' ) C ) c ) O c ) -
I I I I I T : I I I I I  r I .  T : ! : I ! : I I I I I I I i I I I I I I I T - I I I I I I I T I I : I t : I I I I I I I I I I - I I I I I T I I T

I

Fi3oN
o

N

q

oc
o
N

ts

o a
r E J. i i

q

, ]  o
: ; .  L

i E  E * - atE - r

$ E€g=
G  A -
o E - 9 9
E =  E  f l
* 6 E ;

= : E
5 g J

E  8 . 8q o G

ul

= . 9 a

E E :
E  g E
- s 6 c
r  > \

uJ

o  g =

i*i,i
i r  9 t  - e

i5 i :#j

'€;ggi
. o -

E E 5
. = . = i
o o ;

9 - :

o .*s-i
sseT

o
c v  z  E g
i = i 9  6

E ="#,f !

f,

,; sgF!
rEe s FT
ssi $

: J O

c t =

€ i I
€  9 -

s 6

EE 3E- ; , € 5

se g

I

=
E .

= E= <
.L

Y O t
=< H

t ; ;
J Y E

E€=*ai
o
o

c

P

o

t
lrJ

Sq
o
=o=
5
o
cs
a4
a=

t
s=
F
*?
o
c
R
ul()
=

o

Fs
N
ul
a
I



q r c c ? c ? q q ' r l q q c ? q u ? u ? c ? q c ? a c ? u ? q q q u ? c ? u ? u ? q a q q c ? c ? u ? c ? u ? q u ? q v ? u ? q q q c ? a c ? c ? u ? q q q q u ? u ? q a q q c ? u ? c ? u ? q q u ? q u ? r lq a c ? q q ' r l q q c ? q u ? u ? c ? q c ? a c ? u ? q q q u ? c ? u ? u ? q a q q c ? c ? u ? c ? u ? q u ? q v ? u ? q q q c ? a c ? c ? u ? q q q q u ? u ? q u ? 9 ! ? c ? u ? c ? q c ? q u ? c ? c ? q

E E E E E E E E E E E E E E E E E E S S E E E E E E E S S E E E E E S E S S E E E E E E S S S S S E S D q S S S S q q S S q q q q S S
N N - N d i d i N d i N d N N N N N N N N N N N N - N N N N N N N N N N N N N a I o I N N N N N N G | N N S I O I C { N N N N N N N N 6 I N S I N 6 { . I . I N N

a a q q c ? q q q q q q q q u ? c ? u ? a q q u ? q r l q c ? c ? u ? u ? u ? q q c ? a c ? c ? q v ? ( l q c ? q q q 9 u ? u ? r | c ? a c ? c ? q 9 c ? 9 9 ! q c ? s ? u ? u ? u ? q q a q u ? !
R R R R R R R R R R R R R R R R R R R R R R R R R R R R & R R S R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

t r t t r + t t t * r t r t t * ! t t t \ f $ t r t t * t { t \ t r + * \ t t { t * $ t s t t $ s t 3 t \ t s + \ t r t ' € i t t t 3 = t * { $ \ t r t 9 = t $ t t = t t 3
I I I I T I I I T I I I I I I I I I T I I I I T I T I I ! : : t : I I i : I T I i I I I I T I T Y : i : I I I T T I I I I I I I i I i I I I I I
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N ( \ 6 | N N G I 6 1 6 1 6 I N N N N N N N N N N N O { S I N N N N N N N C l N N N O I O I C { N N

E E E E E E E E E E E E E E E E E R E E E E E E I E B E E R R R I E T R R R T R E E E E B i E E B R R R I E E E E E E E B T R R I R E E
N t s t s N F F t s F N N N t s N t s F t s N N t s t s N t s N N F N N t s N N t s t s t s N F N N t s N F F N t s t s N N F N F N t s F N N t s N F N N N t s t s t s t s t s t s N N

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R Rq q \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
N F N ts ts N ts N ts N F ts N F F ts ts N N ts ts N F N F N F N ts N ts F T\ ts F T" l\ F. f\ I\ N F ts ts N ts N ts N N'\ |\ N N F ts N F F ts N N N ts F F F N

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8- < + - - - + - + + < - < < < - - - - - - < - - - < - < < t - - - a - < + + + < a { . a . a r } r f r $ ! r r r \ ' \ t { r } $ r r r ! r e t r r r $ t ' $ ! t r

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o e o o a o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
E i i E i i i i i I i E \ r \ \ \ \ \ \ \ \ i i \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ r \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \

e q q c q q g q q c c q q c q c q c q q 9 c c q c q q q c q c q c g c c q q c q q g q 9 q c q c q q c c q q g g q q q c q g q g q q q c
F t s N F N N t s F t s t s t s F t s F F F t s t s N t s t s t s t s F N t s N t s F t s F t s t s N F N t s N F t s N t s N N F t s N t s F F F t s N t s t s t s t s N t s N F N N N N t s N t s

r F F F

q q
N N( o @
N N
N
(o
N

a
ro
N

I
I
I
I
t
I
I
I
t
I
I
I
I
I
I
I
I
I
I

t q . q l a . q t q a a a a a l a a a a a a a \ q ! q r q a a a a ! a a a a : a a = a a = a a a ! q a a a a a l a f f Y f l l ! f f : : f : f : f f t f
o o o o o c i c i c t o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 9 9 o o o o o o o o o o o o o o o o o o o o o o o
N d l N d - N N N d i N N N N N N N N d . s I N N N N N N N . I N N N 6 | o | d I N N N N N N N N N N N N N C I  6 I C I N N N N N N N N N A C . . I N N N O . 6 I C I N N

d d d d d . d d d d d d d @ ' d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d d < o d d d d d d d d d

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 9 o o q o o o o o o o o o o o o o

gggnH$ggnege f i $$$$EHg$sH$HHHHf iH$$$gHH$$EHHf iS f i $SHHf iHHFHgHf i $HBH$HH$$Hf rg

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH$HHHHHHgHH
c i d d d d - d d 6 c i c i c i o o o o o o c i o o c i o o c i c i c t c i o c t o o d c i c i c t c t d c i o c i o c i o o o o o o c t c t o o o o o c i o o o c i o o o o o c i c t

€ o o t o r o o o r o l o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o Q € , q ) o o o o o o o o o o o Q o o o o o o o o o o o
o i 0 5 6 6 6 t 6 6 6 t 6 t 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 o 6 6 o o o O o o o o o o o o o o o o o o o o o o o o o o o o o
r ; d r i r i d d d r ; c i G d d @ < o c t d t o c i < o < t . r @ r o @ d d d d @ c i @ @ @ d d r o c o < o @ @ c t c t d < p t s ( 9 r  ( 9 ( 9 1 9 r 9 i i i i i i i i i i i t p i i i i i
d 6 6 5 d d 6 d 6 6 5 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- - - - - - - - - - - + a + n a * a a i < + + + a a * a n n a n + n a + < + $ a r i { { t r l t t r c t t t f t ' s * t t t t r t \ f t t { r f t ! t 9 ! t

f i 3 3 3 3 3 3 ; 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 8 3 3 3 3 3 3 3 3 3 3 8 3 3 3 3 3 3 8 3 3 3 3 3 3 3 3 3 3 3
d ( j ; d G ( j ; r t ( j d d d d r i r ; d r i d 6 r i d d d r i d d r i d r i r t d d d r i d d r i r t d r i d d r ; d r ; d r i d d r t c t r i r i d d d r ; d d d d d r i d r i d d d

E g S E E E E g g g g E E E g t s g E E E E t s E E E E E E g E E S S E t s g t s S g S s t s E S g E E E E g S t s t s g g S E E E E g E g E g E S t s
d o t d o t o i o i d o i o t d o o r o r o t d o i d o t o t o i o t o t o l d o r o t o t o t o t d o t o o t o t o t o t o d o o i o r o t o t o i d d o i d o t d o t o t o i o r o t o t o o l o o t o o t o i o t d o i o i o t

co

t
| o  r o  | o  h  6 6  6 t o  n  h  r )  r ) o n  n  r o  r o ( ,  n o  o 6  n  n  o  r ) 6  6 ( )  r )  ! o 6  6 ( )  r o r f )  b  ( r  6  o b  h h  b  o  n  o . o r ) ( )  ! o  6  6 o 6  h  b  h  6  o o  o h  o  ( ) o l o l o  c )
t i  i  i  a n  n a  ! i  i  -  i . c  - i  a . c  a . c  i t  a a  a  " i  i a a  i i  i . c  a i . c  i a  i  i  a  i  =  a i  a  a  a  a . q  a 1 . q  a  q  a a  a a  = :  f 1  1 t  I  t  f  1 f 1  0
o  o  o  o  o  o  o  o  o  e  o  o  o o o  o  o  o  o  o  o  o o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  

P

o,
oq
o

b
a
o

tf

d

tr
t
5
g

('
=o=
5
oq
s
to
o=

t
s=
E
Go
c
R
ao:

o

Fs
li

u,l
a
F

t f { t t f r t \ t * t t { t t t \ t t t t t S t 9 ! . ! t t t g * t { t \ t \ t \ t r t \ t ! t t t t r c $ s t t t t t t t l $ s $ \ t r t t t t $ $ t 3 t t { { t t 9 t

si ci si 6i ^i si 6i si 6i ci ni ai 6i Gi.i Gi si si Gi ci ci ci ci 6i ^i Gi oi si 6i si Gi ci 6i ci ni si si ci 6i Gi oi ai oi si 6i ci ai 6i 6i si ci ai 6i 6i oi si oi ci si 6i ci oi r si 6i.i si 6i

e q q q q q q q q q q € q q q q q q q q q q q € € q e q q q q q e q q q q q q q q q E q q q q q q q q q q q € q q q q € q q E q q q q q
c o € o @ o @ @ @ @ 6 6 0 @ € @ c o o ( o ( o @ o 6 0 0 6 @ @ 6 6 c o c o o o @ o @ 6 0 € € 6 0 0 @ o o ( o 0 0 @ r o 6 . o o @ o o @ o @ @ o 6 ( o t o o 6 ( o @

a a l a a a l a a l a a a l = a a a a a a a a a a a a a a a a a a a a a l a a a a a a l a ! q a a . q a a a a a a a a a a . q a . q ! . q . q r q a a
o ) o o o o ) o ) o ) 0 ) o o r o o ( D o ) g ) o r o r o ) o o r o o o o o o ) o r o r o r o o r o r o o r o o r o o r o r o r o ) o ) o ) o r o ) o o o o o o o ) o t o r o ) o ) o ) o o o o ) o ) o o ( D g ) o o

x T N N X X X T X X X X R F X X X X S X X X X X X X R X X & X N X X X X X N R X X X X N X X X X N X X X N X R * X N X X X N X X N N X X

q 9 q q c c c q 9 c q c q q
( 0 ( o ( l ) ( o ( o ( o @ ( 0 ( o ( o ( o ( o @ ( o

g q c q c c q c 9 c c c 9 q q q q q c g q 9 c q q q g c 9 g q q c g q c c g q c q c q q c q q q c g q q g c

( 0 ( o ( D ( 0 ( o ( l ) @ ( 0 ( l ) @ ( 3 ) ( ! ' ( o @ ( 0 ( o @ ( 0 @ @ @ @ @ @ @ @ ( 0 ( D @ @ ( ! } ( D ( o @ ( o @ ( o ( l } ( o @ ( 0 @ ( 0 ( 0 ( o ( o ( o ( 9 @ @ @ ( D G t ( D

( o ( o 0 ( o 0 ( o @ c o c o c o @ @ 6 c o o 6 0 c o € o c o o E o 6 6 6 r o c o ( o r o o @ 6 6 @ ( o o o o @ @ @ c o @ € € @ o o c o o 6 6 @ t o @ t o o @ @ € o @ c o @ . o o o
c i o c i o o o c i c i c t o o o o o c t o c i o c i o d c i o c t o d o o o c t o o c i o c i o o o o o o c i c i o o o o c t c i c t c t c j o o o o c j o o g g g g e o o g g
6 I N N N N . | N N N N N 6 I N N N N N N N N N N N N N N N 6 . N 6 I N 6 I ( \ N q N c . , I N N N N 6 I N N N N N N A N N N N S I N C I C I N N N N O . I N N N N N N

o d ) c , o o o o o o o f , c , o o ( ' ) ( Y ) ( ' ) ( ? ) o c ) c ) o ( ' ) ( ' ) ( o ( a c , c ) o g ) f ) c , f ) c ) c ) o c ) f ) ( ' c ) ( ' c , ( o c , c ) o g ) ( 9 ( 9 c , o r , ( o F , c , c ) c ) o d ) c ) o o o
I I I I I I I T I I I : I I I I I I i I i I i : T : i I I I I I I - I T : I I I T : I I I I I I I I T I T : I I a ' : I I v : I I I : I I ? : I I I I I

a = a a a a a a l a a . q a a . q a . q . q . q a a : a a a a . q a a . q a l . q l . q . q a . q a a i a a a a l a a a a a a a . q . q . q a a a a a a a ! ! a a a
t t ! f r t ! t \ t t t $ t t t t { * ! t * \ t * \ i t { i t Q t t t t 9 * { t r t t f $ 3 t = r t t t $ r } ! t t r t t < t $ t g t $ t { $ \ t * * * < t ! t r C $ t r t r f \ t r t r t

a a ! q a a a a a l a l a a t a a a a a a ! q . q r q a a a 9 a a ! a a a q a a a a a a l a : a a a a . q l a ! a a a a a l ! a l f l : 1 1 4 ! l
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 9 o o o o o o o o o o o
N N N N N N N N - N N N A I N N N c I N N N N N N N N N 6 . N 6 I N N 6 . S I N N 6 . N N S T N N N N N N N N N N q N G I N N A I N . I N N N N N N N N N N N

@ r o @ r o < o < o @ @ d @ d d d @ d @ d d d d d @ q t d d d @ ' q i d d d d d d d d @ d d @ @ @ @ @ l o d d d d d c t d d d d d @ d @ @ < o @ @ < o < o d < o @

g q g q q c c c q q c c < ? q q q c q c c c q c c q q c g g g e q c c g c q g q 9 c q c q q q q q q c c q c q c q g q q q q q o g q q q q
@ @ 6 . O ( o 6 @ O ( o r O 6 6 6 6 O ( o O O O € O 6 O O O @ O O € O O 6 6 6 O O . O O O 6 O O C O 6 ( o @ 0 o Q A € e € c E A € € € € O O O € @ € c O ( o € € @
9 9 8 9 9 9 9 8 8 9 s 3 3 9 3 3 3 3 3 8 3 8 S S 8 3 S 3 8 3 3 3 3 9 8 8 3 3 3 S S 3 3 8 S S 3 S 3 3 3 3 S 3 3 3 S 3 3 S 3 3 3 S 3 8 3 3

9 9 5 $ s $ g g 5 9 g 8 6 s 3 s 3 E h 3 E 8 6 3 3 3 3 E b 3 E R F S R X p S F p P 3 5 $ E 3 E E E g 3 8 5 $ E 3 E E 5 3 B E E g 8 S 8 E
F N N N N N N N



I

I
t

c? q u? c? q c? c? q q q q c? q c? v?
S . I C I  6 1  6 I N N N N N N N N N N N
@ @ @ @ @ @ (0 (0 @ (o (0 (o (l) (o @
N N G I N N N A N N N N N N N N

v? c? a q (l c? c? c? c? q q q c? q c?
r o | t , 1 r , o t o o o 6 h n o 6 6 6 6
N N N N N N N N N N N N N N N

I c? u? u? q c? q c? u? c? c? q q q u? u? q
N N N N N G I N C A N N N N N N N N N
@ @ @ @ @ @ @ @ @ @ ( o ( o @ @ @ @ ( o
N N N N N N N N N N N N N N N N N

q? s? c? q u? u? c? c? u? c? (l q q c? q c? q
q ) q ) 6 6 n o e h h o o 6 6 o h e 6
N N N N N N N N N N N N N N N N N

v? u? v? q u? q u? c? c? u? q? v? q c? q c? q u? cl c? c? q (| u? u? q q u? q q r? q q? q q q

S q S E U S E S s E S S E E E E s E E s E S E E E E E E E S s E E E S EN N N  N  N  N  N N N  N  N  N N  N N  N  N  N C A N N N  N  N N  N  N  N N  C I N N  N -  N d

q v? rl c? r| c? q c? c? c? c? (| q q? c? ul g q c? q c? (| I q c? c? c? q q q c? c? c? c? q q

R R R R R R R R R R R R R R S R R R R & R R R R R R R R R R R R R R R R

1 1 1 ! f f f f f f l J l a = a 9 a r q a a t n n a a a a a ! ! q a a a a g a n a g a i r q i r q l i g * r r \ ' g e ! t { ! r t r r r f r f r r r r * t r r r
E R R R R R R R R R R E E E E E E E R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R N A A E A P S S R R R R
d d q i d d < o d d d d d d d d q i d q i t o d d d d d d d d d d d d d d d d d d d d q i d d ( o d q i d d o ' < d a i < d d < o ' d < o ' . o - , o ' . o - . o ' o - , o ' o - o - , o - o ' . b b i ; , b

9 9 9 C C C C q q q q g q g q q c q q 9 g q c g q c q q q q q c q g g q g q q c q q q q o o o o o o o o o o o o o o o o o o o o o o o o

HHHgHEggHSHHHHf iH f iEESHgHgEHEgH€HFgggHgHf iH$HHH$EgggHH$HgHf rHg f rH f iE$ f rgH$H

@ @ ( o ( o ( o ( 0 ( o ( o ( o ( o @ (HEEHEHHHHEH6HHfiHHHHHHHfiHHHHHHHfiHHHHHfiHHHHHHHHHHHHHHHHHHHHHHHHHHHHfiHgo ( ' ) o ( t ( ' ) c ) c ) ( r r d ) o ( ? ) c
o c t o o o o c i c i c t c i c t c i o o o o d c t c , c t c t c i c i o o o o o o c t c t c t c t o o d c t d d d J d d d J d 6 ; J J J d ; J d 6 d i i d 6 a i d J 6 - 6 ; J

o o o o o o o o o o o c6 6 6 6 6 6 6 6 6 6 6 t 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
c i d d @ < o @ @ c t o o o c '6 6 6 . 6 6 6 6 6 6 6 € g € g € g g € € € € g € € g g € € g g € € € € € € € € € g g € g € g € € € H € g H € € € g g € € € € € g € € € g
t t $ t t t $ t * t t + :

6 6 n e n s o b o o b ci l i r " l i i s i E " ' i r E i r i r q q f r q q € q q q q S S q q S E q q q S q q E q S q S E q q q q q q € q q 3 8 8 8 q n q 8 q 8 q q q 8 q q q q q q
6 6 r O r O r ) O O b O b O O O r O r ) r , e l r ) ( ) h o o o 6 r o ! o r o l o | o | o | o n n o 6 0 6 6 6 r f ) r o | I ) | o t o ( t r o t o b n o o 6 b n r o o 6 6 r o t o | o 6 | l ) r r ) ! o | o ( ' t o

o o o r o r o r o r o ) o r o r o o r ce e e ? e ? e e e e e { q q q q q q q q q q q a q q a q q q E q E q q q q q q q q q q q E q q q q q E q q E q q q q q q s q q q q q q qo o o ) o r o r o ) o r o r o ) o o o ) o o o r o o r o r c r o r o o g ) o o o t o o r o ) o r o r o r o d r o r o o r o o o r o r o o o , o j o t o t o t o t o t o j o t o t o t o t o j o i o ) o o o o c r o o o r o ) o )

n  < o  a ,  a a  c D  o '  a . ,  a ? i D i D  a o  d  5  5  5  5  E  5  5  5  5 6  6  E  6  5  S  5  5  5  E  E  E  E  E  E  E  6  5 E  E  E  E  E  E  E  E  E  E  E E  E E  E  E E  6 ; 6  8  5 6  6  5  8  6 5  6' : ! : I I T I T I I I I ' : I .  r : I I I I I I I T : I ' : - ' : ' : I I I : I I I I I I I T : ! : ! : ! : ! : I I I I I I T I I I I I I I I I I I I T I I I I

f 1 f 1 : 1 1 1 f 1 f 1 f 1 1 : Y f l f l a a a a a a a a . q \ q . q l r n n n l ! a a a a a a . q a a n a t n l a l i n n a a n a a n a a a no o o r o ) o ) o r o ) o r o r o ) o o+ . {<<+<+<<+{SRR$$Rf tR$SRRRRRS$RRRRR$R*$RRRR$SS$RR$RR*R*RRRRRRRSRRRRRR
G I C { N O I N N N N N N N O

c q q q g 9 q q q c c q q q q q q c q q c c c q c c q g q q q q q q q g q g g g q q c q q q c q q q q q q q q q g q q q g q q g g g c c
F F F E E - E E

@ € ( 0 ( o ( o ( o ( o ( o ( o ( o @ @ @ @ @ ( o ( o ( o ( o < o ( o @ @ @ @ @ @ @ ( 9 ( o ( o ( 0 ( o < o ( o ( o ( o ( 0 ( o @ @ @ @ ( o @ ( ! | o ( t ' @ C ' C ) ( ! ) ( 9 ( ! ) ( ! ' @ @ ( t ) ( t ) @ @ ( t ' ( I ) @ @ @ @

a 9 a a a r q a n a l n { t t f ! t r t ? r 3 * e i + t i r $ + ! r t t t r t r r r s { a a a a j a a a a i q a a a a a . q ! q a a . q a a a n a n a . q a a . q a l a{ r f t ! t r t r f t l + + t + t + + 9 . f . f t . f r + + + + + + + + + + + + + + * * s * { + r { $ + 9 r r r s = * r q s = * i r r s s s * r r s ! =

: f : : f l l f f l f l l i f f a a a a l a a a n a . q a a a a i a a a a a . q . q . q n a a . c a n a a a a g s a a a a i a a a a a a a a a a a
o o o o o o o o o o o cN N C { c . o N N N N N N N ( i R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
d d @  d d d d @  @  < t < o  d d d d d d d d @  @  d < o  t o  d d @  d d d d d d d d d d d @  d @  d d d @  d d d @ ' d @ . o ' d d @ ' @ - @ ' @ ' d @ ' @ ' @ ' @ ' d o ' @ - @  o '

9 9 9 9 ? 9 9 9 9 9 9 ? ? 9 9 9 c c q c g g g q q s c q q q q q q e q q c s c q q q q c q q c q q c q g q q q c e q q e q s q q q q c qo o @ @ ( o c o o € ( o ( o € q33333SgSSSSdSgSHf r$EggHHFHggHHHH$HHf iFggg f rHHHggHHgg$H$ f i 8$HHf r$Hg$$ f iHgHH

s ! 3 * t t t t t t t t : i \ i 3 t $ t $ < f t t t r t { t r t * { t { t t * r c t \ t \ i \ t t r f t t t t t ! t r c t t t t n \ t t i t t t t s t t t * . f r f r t t t t * t t t

ci ci ni.i Gi ci 6i d c,,i ci ci Gi 6i 6i ai ci 6i.i 6i ci ci 6i ci ci Gi oi ni.i si Gi.i ci d 6i Gi c,i Gi oi 6i ni 6i ci.i.i si ri ci c,i 6i si si ni.i ni.i.i d ai $i si ci ci oi ci 6,i ci Gi ni

o o o o o o o o o o o <N F N F F F F F F F F R R R I R R S R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
r r r x t s t s t s N N F N N N N t s F t s t s t s F i N F N t s t s t s t s N t s N N N N N t s t s N N t s N t s t s F t s N i l i l F N N F t s N N N i l i i i i ; i : i i i i I

o o o o o o o o o o o (F F F F F F F F F F F i R R R T R R R R R R E R R R R R R R g R R R R R R R R R R R R R R R R R R R R R R R R R E R R R R R R R R R R R
N N N ts F il F N N ts F F F ts N N x r r r ts F N F F N N N N ts N N il ts ts N ts F ts N N ts ts N N r. ts il N F F F N N ts F N ts N F r{ fj ;: t- N i i rJ

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \8 8 8 8 8 8 8 8 8 8 8 € g g € € € e g g € € € € € e g g € € g € € € € € € € € € g € g g € € e g € € € € e e € € € € g g € € e e e € € €
$ t t t t * t v t t $ $ t

9 ! ! _ q ! ! ! _ q l q q 9 q i i i i q q 9 9 e q q q € q q q q q q q e q q q q q q q q q q q q q q q q q q q q q q q E q q q q q q q q q qo o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o d o o o o o o o o o o o o o o o o o o o o o o o

t t r t t t * t { t t t $ t r t { t t i s t \ t s l t t t t t t t f { r t * { \ t t { ! t g ! t t r t t t \ t t { { \ i t * $ t t t ! t ! t r t $ t f t r t r c t t f t f \ i t r f r f r f t { *

6 i 6 i o i d s i s i 6 i s i 6 i 6 i c i 6 i . i c i G i a i o i o i c i o i o i n i c i 6 i . i c i a i c i 6 i a i d o i 6 i c i o i G i 6 i 6 i G i s i c i . i c i c i s i o i o i t r i s i a i s i c i c i G i n i c i G i n i 6 i G i 6 i n i n i . i c i G i c i s i

9 9 C C 9 C C C q q 9 C 9 9 C 9 9 C C C q C C q C C 9 C s 9 q C C g C C C C g C s g q q q c q q q q c c q q q c q q c q q q c q q q c c
N t . t s N F F t s N F N N N N F F T \ N N t s F N N I \ t s T \ N N N T \ N F t s N N N F t s N F I \ T - N I - I - t s N N N N N N t s F N N N F t s N F N N F N N F I \ ' \

9 9 9 9 1 9 1 ? ? ! 9 l 9 l 9 1 ? 9 9 9 C 9 9 o g e o q C o g o q C o q C o q o q o q q o q o q o q o q o g c c c o q c e e c o c o q o q o g o q o c o q o q o g o c o q c q o c o g q q c o c co o o o o o o o o o o cG I N N N N N N N . * * " i R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

I
I

@

o

o
(D
6

l o  | l )  n  | o o r o t o  h  t o b o b o  o b  n o b  6  h b
@  @  @  @  @  @  o  o  @ @  @  @  @  @  @ @  @  @  ( I )  ( o  @
d ci at ai ct at ai d €i ct at d ct at d ai ct ct dt ai et

r o r l , l o ( ) ( ) n o o 6 h n o o b o
@ @ @ @ @ @ @ ( o ( o ( l ) . 0 ( o ( o @ @
€ ai ct ct ci at at ai a, cri d d <ri cd ct

h 6 6 6 rO tO O h rO tO O tO tO |o b n lo ro ro ro to o o Q b b o o o b 6 6o (o (o @ (o (o @ @ @ @ @ @ @ @ (o (o (o @ @ @ @ @ @ @ (t (t (t @ <t .i5 @ 6
ai d at ct at at ct at at d at d ct at d at d cd d at ct a; ci at at ai ct cd cri cri d d

E T E E E R E E R E T E T E R E E E E E E E T E R E T T E E E E E E B E B E T R E E R R B E E E E E E R E B E R T I E T E I I T E R B R

I

I

I
I

c etg3 !

:f

6
a
h

o)
oq

o

o

tt

ci

bq

v E l

" !$
r *  I  a

;E5g=i
$€!g=

O d -
o E - 9 9
E p  E  f

; o E c

5  E -

E E q
E b s{ s r

uJ

E  6 ' i

E b s
= o c
d  g s

uJ

€* gi
5 ;  S E  - e

E!!:#j
s c*$€t- ! 6 4 e 5

.= -
: J  *

. = . = i
o 9 i

(L

o -
= s  ' i

= gE F(r

g$E!
0
: : - 6  E :
E : 6 O H

E _ f 6 4 5
(9

t

t
I
I
I

'; FgFi
ilsf s 6T
ss$ !

t l o- = -
:  S G

*E g
E  p i: ( ,

E€ 3E- ; , € l

3 E

€€ u3
aE"3('
=
6 a d

= E g
E < j
o -

- 5 8 f l
= (  E

x , ! 4

J E T

E$ =f a!
d
o

p
c

o

q

t
5
g

('
=
o=
5
o
q

s
a4
o=

a.

S=
F
f()
q

R
Itt
o=

o

Fs
ri
a
o
F

8 8 e : S e : p e : p p R e N & x R s N R R 3 5 s 3 3 3 E b 3 s s 5 $ R * R $ R R R R A $ R R R R R R R R R H R H H R F R R R F N R N *
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



c ? c ? u ? v ? q q c ? u ? q ( | q q u ? q c ? c ? u ? q q q q q u ? u ? q q q c ? q u ? c ? r l q q c ? s ? c ? q q q q q q c ? s ? c ? q v ? q q c ? ( ? ( | ( | q q q c ? c ? u ? q q u ? q q q u ? q
N N N N N N N N N N S I C I N N c | N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N G I i I N N N O { N N N N O ' C . , I C . . I ( \ N N N
@ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ o @ @ @ @ G @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @
C I C I N C I 6 I A I C I G I N N N N N N N N N N N A I N N C I S I N N N N ' ' C I N N N N N N N N N N N N 6 I N N N N N S I C I N N N N G I ' I C I N N S I 6 I ' I G I N N N N N

u ? c ? q u ? u ? u ? a v ? c ? a v ? c ? r | u ' l s ? c ? q ( | q c ? q c ? q u ? q u ? q c ? q c ? u ? v ? c ? u l c ? q s ? c ? u ? u ? c ? q q c ? q v ? c ? q c ? c ? c ? u ? q u ? q a c ? q u ? q u ? q c ? c ? c ? u ? v ? c ?
6 6 b 6 0 ( ) 0 t o o o n a 6 0 6 h h o b r o 6 6 ( ) s | o a | o | o b o o n o o o o o 6 n o o 6 0 0 6 n a 6 0 0 0 r o 6 r o ( ) ( ) o 1 l ) ! o 6 0 t o s n o t o t o h
N N N N N C I N 6 I N N N N N N N N N N N N A I 6 I N N N N 6 I N N C I N C { N A I N N N N N N N N N N N N N N N N N N N N N ' I N N ' I N ( \ S I N N N N N G I

a a a a a a a a . q . q ! q a J a a a a a a a a . q . q 9 a . q l a . q ' q . q ! q . q a a ! 1 a a a a a a . q a a . q a . q a a a . q . q . q . q a a a a . q . q ! . q a 1 a . t
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
N 6 { N N N N 6 I c | N N N N N N N N N N S I N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
F F t s F

d d d d d < o d d @ @ d d d @ d d d d d @ ' @ @ < o d . o @ < o @ @ l o @ d @ ' d d d d d d d @ @ @ d d d d @ @ d d d d @ . o < o @ @ r o d @ < o @ r o d d d d

g c g c q q q c g c q q g g g g q g c q c c c q c q q q 9 q c q g c c g g q q q g g q g q q c c q g c q q g q g g q c q q q g g g c 9 g
@ co @ @ (o @ @ co co 6 0 6 @ @ o o o @ o 6 cD o 6 0 6 @ 6 0 6 (o € 6 0 0 6 0 @ @ 6 0 0 @ o o o o 6 0 0 6 co @ € o 6 6 € co o o o 6 0 @ 6 @ o 6

3 S S 3 3 3 3 3 3 3 3 3 3 3 3 3 S 3 3 3 3 3 S 3 3 3 3 3 3 3 3 3 S 3 3 3 3 3 3 3 3 3 3 3 S S 3 3 3 3 8 3 8 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
t s t s F F N N N N N t s N N N N N F N F N N F N t s t s I \ F . N F N t s t s t s t s t s N t s N N N F t s N F t s t s N t s t s t s F N N t s T \ t s t s N t s N F N N t s F t s N N N

@ @ @ ( o @ ( 0 ( o ( o ( 9 ( o ( o ( 0 @ @ @ @ @ @ ( 0 ( D ( o ( o ( 0 ( o ( o ( o ( o ( o @ ( o @ @ ( o @ o @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ ( t @ ( o @ @ @ @ @ ( 0 @ @ @ @ @ @ o @

3 8 3 3 8 8 8 8 8 9 8 8 3 8 8 3 3 8 8 8 8 8 8 8 8 8 8 8 8 8 3 8 3 3 3 3 3 3 3 3 3 3 3 3 3 9 3 3 3 3 8 3 8 3 8 3 3 3 3 8 8 8 3 3 3 3 3 3
o ( o ( ' ( ' c ) c ) c D d ) ( t f ) ( 7 ) ( . ) c ) c ) d ) o o o o d ) o ( o c r c ) ( 9 c ) d ) ( t ( t d ) d ) d ) c ) o o c ) o o c ) d ) o o o o o c ) c ) c ) c ) ( t c ) ( t c ) c ) c ) d ) o c ) d ) g ) o o o c ) o c r c )
o o o o o c i c i c t c i c t o c i o o o o o o o c i c t c t d o d o c i d c i c t c i o o o c i o o o o o o o o o o o o o o o o o o o o o o o o d o o o o o o o o

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
< p t o @ < o ( ! ) ( ! ) 9 ( ! ) ( 9 ( 9 ( o ( 9 @ c i d d c t ( c i d < t c t @ @ @ @ @ G i @ @ @ d @ @ c j ( r t c t d c t ( ( t < j G i d d ( o c t ( o ( o ( o d d ( o d e c j e @ € d @ d c t q t d @ @ d @
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
t f t r t \ t * t $ * t t $ r + r t i t \ t 3 \ t * \ t i { $ t $ t t 9 s r t { t r t t r t : t r t i f t s r t * * $ t f \ t t t t s 9 s { r t \ t r t \ t r c t { t t t t t t \ f r t \ t \ t { t

6 6 b 6 6 tO 6 !O tO tO h O O 6 6 n b 6 6 rO rO n O O 6 n S O b n h 6 0 6 6 n O h 6 0 0 h h o b o o b o 6 0 n 6 6 6 6 b A O O 6 6 h O b O 6 h
v ? q r ? q c ? c ? c ? u ? q q q q q q ? ( | r l ( | q c ? c ? c ? c ' l q q q u ? u ? c ? q c ? q 9 q q a u ? q q q q c ? q q c ? u ? q q q c ? v ? u ? q q a v ' l ( | q 9 q q c ? c ? q q c ? c ? c ? c ?
r o r o r o r o b l o h v ) b 6 6 0 r o | o r o | o | o r o r o o b 6 0 0 0 b o 6 b 6 6 6 6 r o r o r o r o r o r o r o r o r o r o r o $ r o r o r o r o ! o | / ! r o l o 6 r o r o r o r o o o l o 6 r o | o r o | o | o r o

o r o r o o r o r o o o o o o o r o ) o r o o r o o r o ) o o g ) o o o o ) o o r o r o o r o ) o o r o r o o d r o r o o r o r o o r o r o r o r o r o r o d r o o r o ) o ) o r o r o r o r o ) o r o r o r o r o ) o o o )
o c o q o g o g c o q c c c c c c c o q q o q o q c o q c e o q c o q c c q a q o q o q o q o g o g o g o q o g o q o q o q o q o g o q o q 0 q o g o q 0 g o q o g c o q o g o c o q o g o q o q o g q o g o g o q o q o q c o q e
o ) o r o o o ) o o o o r 0 r o ) o ) o ) o r o r o r o o o o ) o o o o ) o r o r o r o r o r o l o o r o r o o d r o o o o o o o o o o o o o o o o o o o o o o o o ) o o o o o o o o

6

E
o  n  o o  r o 6  b  t o  ! o  t o  t o o o 6  0  6  0 0  b r o  1 r ,  | o  0  r ) b o 6  n  6  h 6  0  s 6  b  h  o  o  6 6 6  6  0  6 b 6 6  6 6 6  h  6 0  h 6  b  6  6  6 b 6  6  n 6  6 6 6  6  6
a  a l  a a !  a  A  A ' q ' q  1  a  a  a  a  a  A  A  a ' q ' q  a ' q a a  a  a  a  r q  a a a  !  a  a a  a a  a A  a  a  a  a 1  a a  =  a  a l  a 1  a  a  a  a 1  a  a  a  a  a  A ' q ' q  a  o
o  o  o  o  o  o  o  o  o  o  o o  o  o  o  o  o  o  o  o  o  o  o  o o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o o  o  o  o  o  o  o o  o  o

o
o-

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
N N F N N N t s N F N F N ' \ I \ F F N F t s F t s N F t s N F t s N t s F t s t s t s N t s F F N N N t s N F t s N F N N t s F t s F N N N N t s F t s F N t s t s N F T \ F N
s r n r N N N N F N F N t : F N t r N t s t s t s t s N F F N t s t s F N t s N N t s t s N t s t s t - N N N N t s N t s t s t s N F t s t s N N N l - N F N N t s N i l t s t . t s N F N

{ { { t t S t t s * 9 t r t r t { t r t $ t = s = * { t t 3 t 3 { * q t $ ! t $ q t r c $ 9 9 s { t t s j t $ t t t t S 9 t t t t S t t t t f $ $ 9

6i ^i 6i ni.i Gi ni Gi Gi si Gi ci ci 6i ei ci ci 6i Gi ci oi 6i oi N $i ai ci 6i si ^i ci ci oi ci Gi ci 6i 6i Gi ci si Gi ci ci si Gi si ci ci ci oi 6i si oi si oi 6j ci oi ^i si Ai ci ci ci c.i oi si

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
6 6 6 n b D O O S n n O O h h O 6 6 6 6 0 0 0 6 0 0 0 D 6 6 0 0 6 0 0 6 h 6 b O b O 6 h 6 h O 6 6 0 b b 6 6 h 6 6 b 6 0 0 6 6 6 6 6 0 6
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
$ t t t r f ! t t t t f i f { t { i s t { t ! t $ t r t t t r t ! t { t S t r t t $ t { { g t t s $ t \ t $ $ s $ t f t t t r f t $ 9 t t t f ! t s t t * s t t $ $ ! t r t 9 r t $ \ t ! t s \ t

o o o o o o o o o o o o o o o o < ) o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
F C ? F

o g c a c c q c c c o q o q o c o g o q c c o g o g o q c o q o q o q o q o q o q c o q q a q o g c c c o q c c o q o q o q o q c c o q c o q c o q o c o q c o q o q o g o q o c o q o q o q o q o q o q o q o q o q o q o g e q
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o c > o o
N N A { N N N N N N 6 I 6 | N N N N N N N N N N N C I N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N 6 I N G I N N N d N

q c c c c c c g c q q q q q q q q c q q c q q c q q q q c c q c c q g g g q c q q c q c q q q q q q q q q q c q c g q q c c q q g q c 9
o o 6 0 0 @ @ @ € € o 6 6 ( o @ ! o o @ € @ o @ o o 6 @ @ o @ c o o € € G o o o o o o o o o @ o o o 6 0 @ 6 0 0 0 6 @ @ 6 @ o ( o @ o c o c o 6 6 @6 0 @ @ 6 0 @ @ @ @ @ 8 3 3 3 3 3 3 3 3 t s 3 S S S 3 3 S 3 3 3 3 3 3 3 3 3 3 3 3 S 3 3 3 3 3 3 3 3 3 3 S 3 3 3 3 3 3 S 3 3 3 3 S 3 3 S 3
(') (') (o c) (t c) (t F, (., (t (" (

t t t t t f r t \ t t s t t t t t f { $ t ! t r + { { \ t t $ Q g t t t t Q t t * $ t t \ t t f r t t t \ t r + $ ! t ! t \ t \ t r t $ ! t r f t ! t \ t \ t { r t t t t t r t t t t t r t \ t \ t * r f

c.i ci ci oi ai si ci si si ai Ai ci 6i Gi c.i ci si oi 6i si Gi ci ci ci ci ai ni Gi 6i oi ci ni si ci si c.i 6i ai oi ai si si ai 6i ai ci ai ci si oi Gi 6i ci ci ci 6i ci ci ci ci Gi 6i ai Gi ai ci oi si

t o t o r o b o ! o r o ! o | o r o l o l r ) 6 r o $ | o n b 6 r o 6 r o 6 6 r o l o r o r o r r ) b o r o o o 6 b a o o s b h b 6 0 0 0 6 b h o o o 6 6 6 b b o s h r o r o o b o o 6
@ ( o ( 0 ( o ( o @ @ @ @ @ @ @ ( o @ ( o ( D ( 0 ( o ( 0 ( l } ( o @ @ ( o ( 0 @ @ ( t @ @ ( o ( o ( 0 @ ( o ( 0 ( I ) ( 0 C ) ( o ( I ) @ @ ( l ' ( l ) ( l ) ( o ( I ) @ @ ( l ) ( o ( o ( o ( o @ ( o ( o @ ( o @ @ ( D . o ( o ( o @
o d o d d a t c t a t a t a t d a t d t a t c t e i o a i c t d d d a i c t a t a t a t c t a ; d d a i d a i c t d c o c i € a i d d d d a i 6 a i a i d a t a i a i a t c t a t d a t d a i a t c t d d a t d d d d

q c g c q q c q c q 9 g g q c q q g e c q q q c q c q q q q c c e 9 q q c q q g q q c q c q c q c c q q c e q q q q c q g c q g q e q g
F N N N N t s F N N F t s N t s N t s t s N N N F t s N t s t s F N t s N t s t s t s N N t s t s F . ' \ ' \ F F N N F F . ' \ ' \ ' \ t s ' \ F F ' \ I \ t s F F N F F F N F t s t s F N t s N

( o ( r ) ( o o o c r c ) o ( t s ) f r o ( 9 F ) o o f ) o ( q o o o o o c ) o F ) o f r c ) c ) o o c ) d ) ( o c ) c ) c ) o o ( o c r c ) ( o c ) c ) o ( o ( t c ) c ) ( t c ) c ) o o ( t c ) c ) F ) o o c ) o ( ' ) ( v )
I i i I I I I I I I I I I - I i I I I - I T I I : i I ! : I I I I I I I I I I I I I I T I I T I T I I I I I I I - ' I I I I - : I I T ! : I

a a a a . q a a a a a = a a a a a a a . q a a a a f a a a a a a . q a . q a a a a : a a a a a a a a a a a a a a a a a a l a a a = a a a : a a a
o r o o r o o 0 r o r o r o ) o ) o o o r o o o o o o r o r o ( D o r c r o c t r o r o o r o r o o o o o ( D o o ) o r o o c r o ) o ) 6 ) o r o ) o ) o r o ) o ) o r o r o r o o r ( D o r o r o o r o r o o r o r o r o g )
! t ! t r c t { t 3 9 9 9 1 s ! t t l ! t t f r t r t t t t f t t t $ t t t r t t t t * r f r f \ t t t = t t t t $ t 9 9 9 t t $ t t s * s r t t { $ s t $ t t ! t \ t t t { ! t r t t }
C I N N N 6 I N N N O I ' I 6 I N G I N N N N N N 6 I A I G I G I 6 | N N N N N 6 { N N N N N N N O I 6 1 6 I N S I ' I O I O i C I N N 6 I O . C I G I N G I N S I 6 I S I S I 6 I N G I N N N N N S I

c g q c c c c c g q q q s q q c q c q q c q c c q c q c q q q c e q q g 9 g q q c c c c g c q q c g g q e q c q g q q q q q q q c q c q
@ ( 0 ( o ( 9 ( o @ ( 0 ( o @ @ @ ( 0 @ @ ( o ( 0 ( o @ ( o @ @ @ ( 0 ( o @ ( o @ ( o ( 0 @ ( o ( o @ ( o @ ( o ( o @ @ @ @ @ @ @ @ @ @ @ o @ @ @ @ @ @ @ ( 0 ( 0 @ @ @ @ ( o ( o ( o ( o @ ( o

F F f F

. q a a a a i ! a a a a r q a l a a a a a . q a a a a a a a t a a a a a a a a . q . q a . q a . q a . q l r q . q a . q a a a . q a a a a t q a a a a a l a a a a
t f t t f t s t r r 9 { t r t s t i t { t t t ! t t ! t r t { { t $ t a t t v t $ t f t r t t t t \ t t t \ t \ t \ t { { r t r t r t { t \ t * t r t t t f * r t t t t = s s v *

a a a a . q . q a a a a = a a a a a . q a a a a a a a a a 9 a . q a a a a a a a = a a a a a a ! ! a = a a a a ! a q a l a a a = a a . q . q \ q r q a . q
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
O I C I G I N N N N N N N N N C I 6 ' C I N N N N N C I 6 ' C I S I N N N N 6 I N N N N N N N N N N N N N N N N N N N N N N N N 6 I N 6 I N C . , I 6 I N C I N N N N N N N

d d d d d d d @ d d d d d d d d d d d d d d d d d d d < o ' d c t t o d d d d @ @ @ d d d d d @ d d d d d d d d d d d d d @ d d d d < o ' @ t o d d @

o F @ o o F N o s o @ N @ o o - N o t o @ N @ @ o e N o s Q @ F @ o o
A O O O  F F N N N N N N N N N N O o o o o o o O O O S
o o o o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

n
J

sii

c
F

o
ct
N

l:

o,

g
(0

.q
s

@
ts
N

o =
- t r 1o i$

i€s€*l
* . E b  &gEEE€

E t g ' G
E s  E  I
5  b E s

E E :
6 Y i
a 6 a

ul
g

. E E Y
F : O
. ? E b
- e 6 0
4  > -

uj

€* t!
lstts !
E E*gsI

. 9 -
E E 5
T : *  Eq x q

(L

o -
= t s  ' i

i  gi '- I
E -

s$et
E p  l  e e
B = -  9  d
- : 6 0 1
-  = c  > :
P : O c r s
(9

I
t

t
t

E f FgF!
rgg s 6E
gE$ E

t l @

€i i
E  9 J
= ( D

i gEg

cet

I

*sg
i < 3

- s u g
: {  i
o-

o F

! 'E 1
=  o =o - E

E € =ia!
o
o

c
p
tr

qu
5g

(9

E
3
oq
c
5
.4
o
t

t
s
e

F
f
o
q

R
I=
o

Fs
s
UJ

a
F

I
I
I
I
I
t
I
I
I
I
I
t
I
I
I
I
I
I
I

t s o O O - N O $ O @ F @ O g F N O q n @ N @ o o - N o { @
t s F F @ @ A @ @ @ @ @ @ @ O O O @ O O O O O O O O O O O O
N N N N N N N N N N N N N A N N N N N N N N S O O O O O O



I

I

I

( l q q q ? q ? q r l ( l s ? q v ? q ? q q c ? q ( | q q q u ? q q ( | c ? v ? q q q q q u ? u ? u ? q c ? u ? v ? u ? u ? q c ? c ? q c ? q u ? c ? c ? c ? v ? u ? q c ? u ? q u ? c ? q c ? q q q u ? q q c ? v ?
N S T N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N C N N N d N N N N N N N N N N N 6 I N N N N N N N N N
@ ( o ( o @ ( o ( o ( 0 ( o ( o ( o ( o ( o ( o ( o @ ( o ( o ( 0 ( 0 ( o ( l ) ( o ( o @ ( o ( 0 ( o @ @ @ ( 0 ( o ( 0 @ ( o @ ( o ( o ( o ( o ( o ( 0 @ @ @ ( o @ ( o ( o @ ( o ( l ) ( o ( 0 ( o ( o ( o ( 0 @ ( 0 ( 0 @ @ @ @ @ @ ( 0
N N N N N N N N N N N N N N N N N N N N N C I N N C . I N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N C {

q r l q c ? q c ? a v ? c ? q q u ? q c ? u ? c ? q q q u ? c ? a q u ? c ? q c ? v ? q q c ? a c ? u ? c ? c ? c ? c ? u ? q v ? q ( | q u ? q q u ? q c ? u ? q c ? c ? u ? c ? q q c ? u ? u ? q q c ? a u ? c ? u ?
6 O b 6 6 O b 6 6 6 O 6 6 6 6 6 n 6 O 6 O r O | o | o r O 6 b n A ( r A r O O b n r O 6 A r O O n b r O O b e b E b O b A r O b b n n O A O O r r , e l O b r O r O b
N N N N N N N N N N N N N N N N N N N N N N N N N N N O l N N N O I N N N N N O I N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

t a * t t t l t = t { t Q t * * t t $ € { \ t t t t t f s $ $ t t $ t t ! t $ t t t ! t 9 ! t t r t r + r + 9 * t t t ! t $ { t t t t i $ t t ! t r t t $ $ t $ ! t r t t t t t \ t

.i .i ai Gi .i ^i Gi .i Gi .i ni Gi .i 6i ci Ai ni Gi 6j .i ai ci 6i 6i ci c,j ci ci ci c,i c,i ci ci ci c,i ci 6i ci ci ci ci ci ci c,i ci c.i ci ci si ci si 6i c,j ci ci ci c.i ci c,i ci ci ci ci c.i ci ci ni d

t \ t * t ! f $ + ! \ t * \ i $ t = t t t t Q { t t $ $ S t t $ $ t f t l 9 t t t t t t * t t t \ t ! t $ * * t t ! t * t t t Q t t t t t t t $ * * t { $ \ t $ $ r t t
c i c i c i c i o o o o o o o o o o o c t c i o o o c i c t c i o o o c i c i c i o o c i c r c t o o o o c t d c t c t o c i c t c t c t o c i c t c t d o c i c t c i c t c i o c i c t c t c i o c t c t c i c t
N N N N N N N N N N N N N N N N N N N N N 6 I N C I N O I  6 I N N A I O . I O I N N N S I O I N N N N N O I N N N C { N N N N N ' . I N o | N N G | O I A N O I N A I N C . I N ' { N

d d d @  @  d  d @  @  d d d  d d d  d d d @  d d  d d d d d  d d  d d d d d  q i  @ - d d d  d  d < o ' d d d d  d d d @  d d d d d d c t d d d d  d d d d d  c t  d d

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
c t e i a t c d d d d d c d c t d c t d c t q t a t d d a i @ a t d d a t a t c t a t € t d E t d c t E t d d a t d a t c t c t @ @ c t a t E t a t a t E t c t c d @ d c t a t a t d d a t c t E t d d o a t a t d e t d
o @ € o o o o o o o @ o o @ o o o @ o @ @ o o o € o o o o o @ o 6 6 € @ o 6 0 0 6 0 0 0 0 0 0 0 6 0 0 6 0 0 6 0 0 6 0 @ o 6 0 0 0 0 0 @
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 6 0 0 0 0 0 0 0 0 0 0 0 0 6

@ @ @ @ @ o @ @ @ @ @ @ @ @ @ @ @ @ @ @ ( o ( ' ( o ( o ( o ( 0 @ ( D @ ( o ( o ( o ( 0 @ @ @ ( o ( 0 @ ( o ( o @ ( o ( o ( o @ ( o ( o ( 0 ( o ( o ( o @ ( o ( t @ ( o @ @ @ @ @ @ @ @ ( o @ @
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o e o o o o o o o o o o o o o o o o o o o o o o o o o o a o o o o
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
c ? c ? c ? a c ? a ? c ? c ? c ? c ? c ? c ? c ? c ? c c ? c ? c ? c ? c ? c ? c c c ? c c ? a ? c ? c c ? c l c ? a ? c ? c c a c ? c l c ? c ? c l c ? a ? c c c a ? c ? a ? c c c ? c a ? c ? c ? c c ? c ? c c ? c ? c ? a ? c ? c ? c ?
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
t r i @ @ @ c t d c i @ @ @ c t G t @ @ @ c t d @ @ @ G i d l r t r o t o < i d c t r o < o < c i @ < o < o d d c t < c t r r t d l o l o < o c t d c t < o < c i < o d c t r r i @ @ c i d d @ @ d c t < r i @ @ a t t r t < r i d
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
t * t t t * $ t t t t t t t $ t * t t t t t ' r + ! t $ . t * { r t $ s l t t t * S ! t t t t r + t r t $ s t t ! t $ $ t f t + t t $ € * 9 t $ t t * t t t S t { t f t

o q o q o q q o q o g o q c q o q c e c q c c o q o q q o q o q c o q c c o q c o q e o q c ! q o g o q c c o q c o q o q o q q o q c c o q 0 q c q o q o g o q o q o q o q q o g o q o q o g q q o q o q c a c c
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

( ' ) c ) ( o ( 7 ) c r o ( r ) o ( " ) c r ( Y ) o ( . ) r ) ( " ) o o ( q ( t o o o ( ) m ( 9 0 0 c ) ( r ) o ( " ) c ) c r o o o c ) o c ) c ) ( o o c ) r o c ) c ) o o c ) c ) ( o ( o o d ) o o o o o ( o o c D o c ) o o G )
I I I I I T I I : I I I I I I I T I I I T I I I I I I I I I I : I I I : I I I I I I I I I I I I I I T I ' : ' ' : I I ' : I ' : I I I I I I I I

a a Y g a a a s a a a a a a a a ! a a q n a . q . q . q a a a a a a a a a a a a a a a l a a a a a a a a t a a a l a a a n ! q . q ! a a a a a a ag ) o r o o o o o o o ) o ) o o o o o o o o o o o o o o o o o o o o o o o o o o o r o r o o o o o o d r o o o r o o r o r o o g r o r o o r d r o o r o ) o o o o o o o
9 $ t f t f t ! t $ t t t t t t t t ! t t ( t t t t l ! t e r + t l { t \ t r l l ! t . e s t t t t $ t t r t t t t $ t t t * t t t $ r t t t t f t S i * { t i * r t * t \ t : t t t t t t $ * ! t
G I G I C { N 6 l N N N N c . , l N N N N N N d c . , l N N N N N ( N N N N N N N N N N N N N N o { N N N c { C V o I N 6 I C I N N N G I N N N N N N N N N o t N N N N A I N

c q q q c g q q q g q c 9 c q c g q q q q q q q q q q q c q c q q q q q q c g g c q q g c g c q q g q g 9 c q q q q q q q q c q q q q q

@ ( o ( o ( o ( o ( o ( o ( o ( o @ ( o ( o @ @ @ ( o @ ( o ( o ( o @ ( 0 ( o ( o ( o ( o @ @ ( o @ ( o @ ( o @ ( o @ ( o ( o ( o @ @ ( o ( o ( o ( o ( o ( o ( o @ ( o ( o @ @ ( o ( 0 @ ( o @ @ @ ( 0 ( o ( o @ ( o o ( o

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
N N N F t s F t s N N N F N T \ N F . F F N N ' \ T \ N F F F F l \ F F F I \ F t s N t s F I s N N t s t s N t s t s N I . t s F N N F N F I \ N F F F I S f \ N N F F I S F t s N

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
N N N N N t s t s N N N t s N t s t s t s t s t s t s t s t s N F N t s t s N N t s F F t s N t s t s N N N N t s N F t s F F t s N t s N t s t s N N F F F t s t s N N t s t s t s t s F t s F N F

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
! o n h r o b n b b b t o b h 6 h b 6 6 a b b o o b 6 0 b h 6 6 6 6 6 6 6 b o o 6 6 6 6 6 0 b 6 6 6 6 6 6 6 6 0 6 h b 6 0 b n 6 b b b b b b o
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
t t : t i * t r t t \ t * r c t ! \ i t t t t t \ t s $ t $ * t i s t t t t $ t t t Q s $ t + $ t t t t t $ i t t t t t t t t t t = t { t f \ i \ t * t t =

c c c q q c q q q q c q q c q q q c q c q c c c q q q g q c c q q q q q c q q q c q c c 9 q c c q c q q c q q g q c q c q g q q 9 q c c
N t s N N N N F N t s N N N F N N N N N t s N N N N N N F N F N N F N ' \ N N N N N N N N N F N N N N N N N N N F N N N t s t s N N t s N N t s N t s N t s

a a a a l 9 = a a i ! a a a a a a : a a a ! !
t t s $ t t s t $ i t t $ t t s f  $ $ * t $ t

6 6 O 6 r O r O h r O 6 r O 6 ! O r O ( , ( ) r r ) | n O r O r O 1 l ) r f ) ( ) r O r r r ) l r ) O ! O ( ' r O r O r O n r O | o r ( ) ( ) Q n | o | o | o r r , ( ) r O ! O r O i O r ) r O ! O 6 r O r r ) 6 ( r b O 6 6 6 O O ( f ) O O O
a c ? q a a c ? c ? r l c ? r | c ? c ? c ) c ? c ? c ? c ? q r l c ? u ? c ? Q c ? u ? u ? c ? q u ? q u ? q a c ? u ? u ? q ? q ( | q q q c ? u ? c ? a q u ? c ? c ? q q c ? c ? a c ? q r l c ? q ( | a q q Q c ? c ? q
6 6 0 0 6 b h 6 6 6 6 b 6 6 6 b 6 h 6 0 6 l f ) r O l o ( ) 6 b 1 l ) l O r O 6 6 r O ( ) | o b b 6 r O r O r ( ) ( ) O 6 r O h 6 0 r O 6 | f ) r O O 6 6 6 n 6 b O 6 6 0 0 r O O b n

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o a o o o o o o o o o o o o o o, o, o, o r
o q q q o g o g q o q o q o g o g o q o q q c o q e o q o q c a q o q o g o q o q c o q o g c c c o q o q c o q c c o q c c e c c o q o q o q c o q o q o q o q o q o q q o q o q e o q c o q c o g o q o g o g a o q c c
o o o o o o o o o o o 0 ) o 0 r 0 ) o o r o o 0 r o r o ) o r o r o r o ) o o ) o o ) o o o o r o r o r o r o o ) o o ) o o r o ) o o ) o o r o ) o ) o o o o o o o o o o o o r o o ) o r o r o r o ,

€
o a s a o e n o o o o n o o o o o n a o e o o n n a b e n e n o o o n n o o o o n a a o e n e s o b a b n o o a n n s o o a a a 6 n b 6 : I
$  +  t  t  +  ! C  t f  t t t  t  t  < t  r t  l ' t t  t  €  $  t  i C  * $  r t  t  * r f t  {  {  t  \ t r +  * \ t  r t ' : f $  r q {  {  \ t  t  \ t t  t t  r f  t l  \ t \ t r t  3  t i t ! C  *  t  $  t  t $ t  t  t  g t t  r f  t  O  -
o o c t o c t c t c t o o c t c t o o d o d c i c t o c t o c i c i c i d o d d c i c i o d o d c i o c t o d d o o o c i c i d c t o d c i d d c t o c i c j c t o c i o o o o o o o o o gI
r f t t t { \ t t { \ t n * * s i s i t $ t t i * 9 * t t * i t t t t € $ 9 t + s 3 * * $ $ t * $ $ $ t 9 t t * 9 i t t t t t { t { ! t t ! t t ! t ! t

.i Gi Gi 6i aj Gi 6i 6i 6i ai si Gi ni Gi 6i.i 6i Gi ai ni Gi Gi oi ci si ni ni 6i si ni si 6i oi ci ci ci ni Gi ci oi 6i si ai.i ci si.i si ci.i ci Gi ci c,i 6,i ci d ^i Gi oi ai Gi oi ni 6i 6i oi 6i

ro b ra 6 b rr) 6 b 6 o ro ro 6 6 6 6 ro q) u) lo b b ro 6 ro b rI) b 6 ro ro o .o ro ro o b b o ro ro u) () to to !o
@ (o @ (o (o @ (o @ (o (o @ (o (o (o @ (o @ @ @ (o @ (o (0 (o (o (o @ (o (o @ (o (o @ @ (o (o (0 (o @ @ @ @ @ @ o @
d d d d c , a t d a i o d @ a , a t d d a t a , a i a t d @ c t a t c t c t d € i d a t d € c t c t c t R t d € d d d t d d a i a i d a t

b b 6 b o n a o o 6
e q q q q q q e 9 q
€ @ € o @ @ € @ € o

9  a  a a  a a  1  a  a  a a  a  a  a  a a  a  a  a  a  I  a 1  a  a  a  n  a a  a  a  a a . q  1  a  9  a  1  =  a  a  a  a !
!t t t t I * t $ t t t $ t t t i $ t * t t 3 f t $ { t t n { t \t $ { rf !t rC t} t $ $ t t € t

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
c t d a t d a t d a t d c t d @ a i d d a t a i a t a t d E t a t d c t a ; d d o < t c , c t a ; c t a t a ; c t a ; c i a t c t c t a t d d d a i d c d d r d c o d c c i d . c t c t a t a t a t a t c t d c o a t d d c o c o < c t
c o ( o o 6 0 o 6 € € @ @ o o 6 € o o @ € @ o € 6 0 0 @ € o o @ € o @ @ @ o o 6 @ @ @ o € ( o @ ( D c o ( o o ( o @ @ @ @ o @ ( o c o o o o @ o ( o o o @ @
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

n b o o a 6 b n b 6q q q q q q q q q 9
o o @ ( o o ( o 0 @ ( o ( o

b(o
()
cd

Io o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \

I
I
I

\ t r f t t i = * t t + s t t t $ $ t $ t t { t $ * { t t t { i * t t * t $ t t t s t t t $ t t t { { \ f t t t t t ! t t t ! t t t t ! t t s € t $ t * t
o o o o o c i c i o o o c i c i c t d o o c i c i o c t o o c t c t c t o c i o c t c i c t o o o c t o o o o o o c t c i o o c i c i c i o o o o c i c i o o c t c i o c i c t c i c i o o o o o
N N N N N N N N N N N N N N N N N N N N $ I N O I N S I N N C I N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

@ @ d d d d d @ d @ d d d d d d d d d d d d d . d q i d d d @ d d d d d d @ d d @ d d d d r d @ @ d @ d d @ @ q i < o < o q i @ d d d d d d @ d d d @

I

€ er
Egs

h
N

o
@

o
N

: E . li r :  x
; 5

iiue=g
sf!g=

t q -
o E - 9 9
E p  E  P

t  E -

6 -
o  6 -

q  5 . 6< o o
uj

- _ o -

=  c :

:  o o
^ e o o
4  > -

u,

o q -

!*gi
i r B E - e

i5t:p$
!$; gg i

. 9 -

F +  0. = . = n

a ^

*;-$

gseT
€ e  r  e e

EEEB$
o

I

:

' f sgFE
f sEs F?
sE$ 3

9 6

€€i
E  9 S

()

? = l

E* 3r-  b € l

f sn
E <  E

=
S n O

= g P
E < 5
@ ^

t R o
o x o

= (  i
L -

o F

I IE

si =igi
U

tr

o
@

q
llJ

S
g

o
=
o=
5
oq
q
5.o
oe
\q.

s=
t
$l

=
a()
q

R
ul()
=

o
tr
Hs
ra

ul
o
fl

@ N @ O O F N O 9 O @ F @ O O F N O $ O @ F A O O F N O T O @ t s @ O O F N O t O @ F @ O O F N g t O @ t s @ O O F N o S O @ N O O O F N O
v s s s o o o o o o o o o o @ @ @ @ o @ @ @ @ @ N t s F t s t s N F F F t s @ @ @ @ @ @ @ @ @ @ o o o o o o @ o o 0 Q o o o Q 9 o o o o
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o a o o o o o o o o o o o o Q o o o o o o o o o o o s s $ s q s s 9 $ s 9 9 9 s



c ? c ? c ? u ? ( l q v ? c ? c ? u ? q c ? q u ? u ? q ? c ? u ? q u ? q c ? c ? q q u ) ( 2 c ? c ? c ? c ? u ? c ? q q u ? c ? q u ? u ? q c ? u ? c ? c ? u ? c ? a c ? c ? c ? u ? q u ? c ? c ? c ? c ? u ? ( l q 9 u ? c ? q q r | c ?
N O { 6 T G I N N N C I N N N N N N N N N N N C I S I N N S I N S I C I 6 1 6 I G ' N N S I N N N N N N N N N N N N N C I N G I N N N N N ( \ ( l O ] { N N N N O ! N ( l N N N
c t @ @ @ ( o ( o ( o @ ( o ( o @ @ ( l ) @ ( l ) ( ! ) ( l ) @ @ @ ( l ) ( o ( o ( o ( o ( 0 ( o ( 0 @ ( o @ ( o @ ( o ( ! t ( o ( o ( o @ @ @ @ ( o @ @ @ @ ( o ( o @ @ @ @ @ @ ( 0 @ ( 9 @ @ ( 0 ( o @ ( o @ @ ( 0
N N N N N N N N O i C , I  6 I N G I o { S I  6 I N N N N N N N O { N N N N N S { N N S I a l S l S { O { N G I N N S I S I C . , I a I G I N N O t O I S I N C I N N N N N N N N N S I C { C { N N N

( l u ? u ? v ? q q q q c ? c ? a q u ? q c ? q u ? v ? ( l q u ? q u ? u ? q u ? q q r l c ? c ? u ? u ? ( | c ? c ? c ? c ? u ? q q q q c ? c ? u ? q u ? q q c ? q q q q q r | c ? u ? ( 2 q q q c ? u ? q c ? q
o 6 6 h r o r o r o 6 6 r o r o o n o o o 6 h 6 6 6 ( ) | l ) r o | o | o r r | o | o r r ) r o r o r o r o 6 o r o o 6 o r o o D o r o ! o r o r o r o r o | o r o | . r l o l o r o | . , l { ) $ $ | ( , g ) | . ) | . ) l o o 6 g )
N O t N O t a { N N O t N C I S t N N N N N N N N N O t C t N G t S t 6 t N O a C , t O t N N S t ^ t N 6 a C t 6 t N N C l C t 6 t N N G t N N O r O { C t C t C ! N N O l C l S l ( \ N N S l O a C . l 6 l i t N G l
F ' F F

{ . a a a a a a l a ! a . q a . q a a a a a f a a a a a a a a a a a a a a a a a l a a a a a a a a a a l a ! a a a a a ! a ! a l a a ! a a a a
o o o o o o o o o o o o o o o o c ' o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
N N N S I N N N 6 I N N N N N N N N N N A I C I A I N N N N N 6 I N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N 6 | N S I N N N N N N N N

d d .d d d d qi d d d d d qo' d d d d d d d d d d d d d d d d d d d d d d d d d d d d co' @ qt qt d d d <o' d d d qt d d d <o d d d d d @ d d qt d d

q q c c q q q q g q c q q c g e q c c q q c q q q q c q q g q q q g q c q g q q c q q q q q c q 9 q q c c q c c q g c c q c 9 q q q q c
6 @ O O 6 @ 6 6 cO cO 6 6 6 0 0 0 € O O O @ @ cO 6 0 6 0 (o @ @ (o 6 (o @ 6 @ O 6 0 6 6 0 6 € rO O 6 @ O cO cO 6 @ € @ @ @ € € € @ A @ @ € € € @
3 S 8 3 3 3 3 3 3 3 S S S 3 3 S 3 S S 3 3 3 3 3 3 3 S 3 3 3 3 3 3 3 3 3 3 S 3 S 3 3 3 3 3 S 9 9 3 3 3 3 S 3 3 3 3 3 3 3 3 3 3 3 S S 3 3

@ o ( 0 ( o ( o @ @ @ @ @ @ @ @ @ @ @ @ o @ ( o @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ ( 0 @ @ ( 0 ( o @ ( 0 @ @ @ @ @ @ @ @ @ ( D @ ( 9 ( p ( o ( 9 ( o 9 9 ( o ( 9 ( o ( 9 ( 9 ( o ( 9 9

8 8 8 3 8 8 8 8 8 8 8 8 3 3 3 3 3 8 8 8 8 8 8 8 8 8 8 8 3 8 3 8 8 3 3 3 3 3 3 3 3 3 3 3 3 8 8 3 8 8 8 8 3 r r r r r r r r r r r r 3 r E
c ) o ( r ) f ) c ) c ) 6 ) F ) ( . ) ( ' ) c ) c ) c ) c ) c ) c ) c ) ( v ) o d ) c ) ( o ( ' ) ( o g r o ( r o c ) o ( t c ) o c ) d ) o o o ( t ( o ( o o o d ) c ) F r ( t ( t ( 4 0 0 F r o o o o o o o o o o o o o o o
o o o o o c i o c i c t c i c t c i o o o o o o o c i o c i c t o c i o o c i d c t c i o d o c j o o o o o d d c i c i d c t c i e o c i c i o o o c t c t c t c i o o c i c t o c t o o c i c i

8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
B g B g t g t t B B B B e e e s s e s e t t t t t B B B r B B t B s g g g g g B r s B g s s s s B g r t B t t B B g t t s t B t s s e e
! f t t t t { * t * * + $ t t ! t r t t ! t * t t S A t * t $ t g t g S t t 9 ! t \ t { t f t t * t ! + ! t i t t t t f t t t + r t t f $ < l $ 9 ! t $ t t S * t t * t ! t r t $ t

t o n o n 6 0 0 h h @ b 6 6 t l ) r o ! o 6 s E 6 s b h b o b 6 0 6 h 6 0 6 6 6 6 r o 6 6 6 6 6 6 h 1 / ) b 6 6 6 b 6 6 | { ) | o t { ) | o 6 h b 6 6 6 6 b 6 6 6 6
u l u ? q q q q c ? c ? u ? c ? r l c ? c ? s ? v ? q u ? q c ? c ? u ? c ? r | ( | q q q u ? q q c ? q c ? c ? c ? c ? u ? q q c ? u ? c ? c ? v ? c ? q c ? q q u ? q q q c ? q c ? c ? q ( | c ? q q q q q q q c ?

o n h o 6 6 0 6 h 6 | o r o ( r r o s n o o b 6 6 6 b b 6 6 6 6 6 b r o 6 6 o 6 ( ) r O e 6 ( ) 6 0 r O s ( : 6 r ) 6 r O b 6 0 r O 6 6 ( ) 6 b n 6 6 l O O r O l O O 6 r { )

o o r o o ( D o o r o r ( ' r o r o o o o o o o r o o ) o D o ) o | r o l r o 6 | r o r o o D o o r o o r o o o o o o o o o o o o o o o o o o o o r d r Q o r q ' o o o o ) o o o o o o o o
c o l b @ ( o 6 ( D o @ o o @ @ o o @ @ @ @ o @ o o o € o o € o o € o 6 @ € @ o @ o € o o o @ o @ o @ @ o o @ o o @ o 6 0 0 0 0 0 € o @ 6 @ @ o @
o a t o o o o i o d o t d d o t o t o t o t o t o o r o r o t o t o t d o t o i o t o t o t d o i o i o i o t o i o t d o t a t o t o i o i o t d d a t d o i o t o o i o i o i o o t o i o t d d o t o t o i o t d o t o o l o o t

ao

E
6 6 n O 6 O 6 O O O O 6 6 6 h 6 6 O O D 6 O b O O O 6 6 6 h 6 6 O 6 6 6 h !O (' n 6 A 6 n 6 b 6 6 6 h 6 h O O 6 O b 6 6 O b 6 b O !O A 6 () N
{  {  I  t !  !  !  a  r  r  $ 9  * q  t f  t  t f t  r c !  !  r  r  t t  * 3  {  t f  r  { r  v t  r t  $  t  t . t 9 !  !  t  s  I  r g  r t t  r  \ t  t l  9 t  a  t  s  $  t  i  {  t  \ '  ! t  ! t  t t  t  o
ct ci o o o o o o o o o o o ct o ct o ci ct o o o o o o o o ci o o o o o o o ct ci o o o o ci ct o o o o ci ct o o o o o o d o o o o ci ci ct ci ci ci o ci 6,

6

o n o o o o 6 o 6 6 6 6 6 o o n o o n 6 o b 6 o o 6 o 6 b 6 b 6 6 6 6 b 6 o o 6 6 b b 6 O 6 6 6 6 b b 6 O q ) l o 6 b t O r O ! O O 6 r O r O 6 O 6 ( '
@ @ ( o ( 0 ( o ( o @ ( o @ ( o @ @ ( o ( o @ @ @ @ @ ( 0 ( o ( o ( o ( 0 @ @ ( o ( l ' ( o ( o ( o @ ( o @ @ @ ( 9 @ @ @ ( 0 @ ( o @ ( o @ ( o ( 0 @ ( l ' ( D @ ( o @ @ @ @ @ @ @ @ @ @ @ @ @ @ @
E t d @ d d a i d a i d o a i a t a t c t d d a i c t G d c c i € d d o @ d a i d c t d c i a t € a i d a i d a t d a i d a t a t d d d a i d a t d d d e i d c i c t c t d o a i d d c d a t a t E t a t a t d

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
\ \ t \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \

q o q o q o q o q c e o q a q c q q q q q o g q o q o q q o q q c c o g q q q o c q o g o q o q q o c q q o q o c o g q q q o c o q q o c q o c o q q o g o q o q q q q q q o g q q o q o q o q o q q q
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 9 9 o o o o 9 o o o o o o o o
S I G I N N N N N N N N 6 I G I N C { N S T ' I N N N N N N N O I N N N N N N C I G T N N G I S I 6 I N N G I N C I N N C I S I ' I N C I A I S ' N ' I 6 I N N C I ' I G I ' I N N N N N N N

c ) ( o c r c ) ( r ) ( ' ) ( o ) d ) ( o g r ( 9 ( t c ) o c ) c ) o o c ) o ( " d ) c ) d ) o c ) o ( t o ( . ) ( " ) ( " o o o d r o f ) c ) ( t o c ) c ) o o o o o F ) F ) c r o o o o o ( o c ) ( o o o o o o o o o
-  T  i  I  I  i  I  i  I  I  I  I  I  I  I  I ' :  I ' :  I  I  I  I  I  I  I  I  I  I  :  T  T  I  I  I  I  T  I  ! :  I  - ' :  I  I  I  :  I  I  -  I  :  I  I  I  I  I  :  :  I  I  I  I  I  I  T : ' :  I  I

t t t 9 s t t r t t r t * a t l f S t t t t t r + 1 3 * i t t { t g t t s t t t t € t t } 9 t $ $ t $ s $ $ t t t f $ t $ T s q s s s s s s s s s 9 s s
o o i o r o i o t o t d d o i o t o r o t o t o o i o t o t o i o t o o i o t o t o i o t o t a t a i o t o t o i o t o t o t d o t o o t o o t o t d d d d o t o t o t d o t o i o o i o t d d d o t o o t d d o ; o i o t o i d o ;
t t ! t $ t t t t t t \ t 3 $ t l t l r t $ t t c t t \ t t t t j * $ * \ t $ t f 9 * $ t r t $ < t t ! t t t t t t t t ! t ! t t t t t t t t t t f r t t { \ t t t $ t l t r l t ! t t t r t
N N N N N N N N ' l N O I 6 I N N N N N N N N N N S { S ' C I N G I N S I A I N N N N N N d N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

q q c q g q g q g q c c c c q q q q g q q c c e q e c e q c q c c c q c q q g c 9 q c c q 9 g g q c q g g q g c c g c g c c g g q g q c

@ ( o @ ( 0 ( o @ ( 0 ( D @ @ @ @ @ @ @ o ( o ( 0 @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ ( o ( D ( o ( t @ ( o ( 0 @ ( D ( o ( o ( o < D ( 0 @ ( ' ( o ( 0 ( o ( 0 ( o ( o ( o ( o ( D @ @ ( o @ ( t @ ( o ( 0 @ ( o

. q . q . q . q a a a a a a a a a . q . q . q a a a a a a a a ! a a a a a a . q r t a a a a a l a a a a a a a a a a a l a a a a a a a l . q a a a a a ! a a
t t t t f t t f t S t $ 9 $ t t t t t l t t \ t t \ t $ s f $ t t t t t t t t t r t t t t t l $ \ t j \ t 9 ! t { t t t r t \ t r t t r t t l . { $ * { { ! = . 4 . + t * t t t t ! { {

! a a a a q a a a a . q a a a a q a = a a . q . q a . q r q a a a a l a a a = a a l a a a = a a a a a n a a l a : a a a a a a a a a = a f a a a a
o o o o o o o o o o o o o o o o o o o o e o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N d N N N N GI N GI N GI'I N N N N N A' OI N N N fr N N N N N N N N N N

r F F F  F T F F

d @ < o @ d d d d d < o @ < o @ @ @ @ d @ d d q e ' @ < o r o < o r o d @ @ t o @ < o < o d d d @ d @ @ d d d @ @ d d d d d d @ d @ d d @ ' d @ r o d d d d d d d d

q c q c q q q q g q g q c g q g c c c q q g g q q q c q c q c c c q c c q q q q c c q q q c q q c q q g q e q c q c g c 9 c c q c g q q
o @ o o o ( o @ ( o ( o o o o € o 6 o 6 6 o ( o @ o o o o o @ € @ o o o 6 o ( o @ o @ @ r o € o o @ o @ c o o @ @ o o c o @ @ Q @ a @ . 8 € € a € € 0 c o € @o @ @ 0 0 0 0 6 0 @ € € o 6 0 0 0 0 6 0 @ o o o o o o o 6 0 0 @ o 6 0 6 @ o @ o c o @ o @ @ ( o c o ( o o o @ @ @ . o @ a ( o @ a @ . o a o a @ @ @ @ a( ' ) ( ' ) c ) o F ) F ) ( " ) s ) ( " ) ( o ( 4 o c ) ( t c ) ( ' ) c ) c ) ( o c ) ( ' ) ( o c ) c ) c ) c ) c ) o ( t c ) d r c ) c ) c ) ( ' c ) c r ( ) g ) o ( 9 c ) o c ) s ) o ( t o o o o s ) o o o o o o o o o o o o o o o

o o o o o o o o o o o o o o o
F F t s t s t s F . T \ F F t s t s t s t s N t s
t s t s F t s N l * F - N l t N N F t s t s t s

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  ( >  o  o  o  o  o  o  o  o  o  o  o  o  o  o o  o  o
ts ts ts ts N ts Fts ts ts N F Fts N N N ts ts T\ F F N F F ts I \  Fts F N N tsts N F ts F N Fts NN N F ts F F F ts ts ts ts
ti ts F. F. t- tr ts N N N ts F N N N ts N F F ; ts ts N N ts ts ts F ts N N ts N F N F N ts N F ts N N N ts N F ts N ts N N F

\ t < t S t t t f r t $ ! t t t i t { r t \ t \ t t t t $ t t t t ! t t t t l $ r t ! t { t t $ i } t t t t t t r f { t t t t t $ $ t t t $ $ { \ t t t t f $ ! t t t { t $ \ t t t t r t r t ! t
I q I ! : - : I I I I I I I I I T I I l ! : I : - I I - ! : I I I I I I T I T I I I I T I T I I I I I I I I T I - T I I I I I T I I T : I I I
N N N S I N N N N N N N N N N N N N N N 6 I N N N N N N G I N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N G I N S I N 6 I N N N N N 6 I

o o o Q o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o oN F t s t s F t s t s t s F N F F F N F F F F F t s t s t s N F t s t s ' \ F F F F F F F F F F t s N t s F N t s t s t s t s t s F t s t s t s t s F t s N t s t s N t s N N t s N t s F N t s t s
N t s N t s t s N t s F F - N t s t s N t s N F N i l N N F N N T J t s t s t s t s N N F N T T x p N N t s t s F N F N N I - F . F N t s t s t s t s N N t s t s t s t s N N F t s t s t s N F t s

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ r : \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
a { * { t \ t * r t + + r r i a + n + a + a + r + + + + + t a a + + t f a + i a r \ t $ $ * t t $ t ! t t $ ! t * r r € < f t 3 { t f t t \ ' $ \ i * t $ $ $ r t

t i { r f r l t t $ \ f t f r l t ! t Q t t t t t t t \ t 9 $ t $ $ t t t t $ t t t $ r l ! t $ r t t f t r + \ t r C t t r f t \ t t t ! t t t l r t r t ! t ! t ! t { t t f t t s f { t t ! f r t r t t r f r c

si ai 6i ai ci c.i si si ci c,i ci ci si oi Gi si ci .i si ci ci ci ci ci ci ci ci ai ci ci ci ci 6i si Gi 6i oi 6i ci 6i ai Gi 6i Gi 6i oi 6i ci 6i ci ci c,i ci ci ci ci ci ci ci si ci ci ci c.,i oi Gi 6i oi

9 q c q c c g c q g q q q q c
N N t s t s F F N N t s N t s N N F t s

q q c q 9 q c c q 9 q c g c c c c q c q q g c q g g c c  g c c q g q q c q q g c g c c c q c c q c c c c c
F N F N F F F N F N t s N N F t s N t s N N F F N F F F t s t s F N F N N t s t s F N t s N N N N t s N N N N N N N t s t s N N

E$iq
N
@
N

o
b
N

3

s

s

o 3
! E t

" i !

i€ue"l
i5!g=

6 *  + co o . l g -
5 :  E  t
9 ' € s

HEi
< d o

E  g T
{  X . E
d  9 s

ul

€* gi
gtts i
EEfgf!

. Y ^

0 =  c
5 i l f i

(L

= E - :
i  8 t ;

c
E.

sse!
€;; st
' ; F$F!
EgEStT
ss$ !

! o
c - g =

€ i ]
E  B s
s 6

3* 3E*  a 5 l

9 =

{€ s i
EE"3
cl

f E f ;
E < s
t O -

q 6 s
= (  i

o E

! f t
=  o =
o - i l

E5=f g!
-
o

o
E

I
I
I
I
t
I
I q

u
5
g

('
E
?
5
o
q
q
5
aa
o=

t
s:
*fr
fr
o
c
R
||J
o=

a

Fs
!.j

a
a
S

I
I
I
I
I
I

I
I
I
t
t

I

O @ N @ @ O - N O V O @ N O O O F N o + O @ F @ O O F N o t o @ N @ o o F N O { g @ t s @ O O - N O 9 O @ F @ O O - N o t O @ N @ @ O F N
F a F F F N N N N N N N N N N O O O O d ) O ( l O O O S V S S S 9 + S g S T a O O O O O b O O O @ @ @ @ @ @ @ @ @ @ N t s F N F F t s N N N @ @ O
g s s s 9 s 9 s s Y s s 9 v s Y g s t s s v s v s s s s v s s v 9 s s 9 s s s s s s 9 v g s s s w s s g Y v q s s s q s v s v s v v q v



I
. q a a 9 a a a a 9 q q a a 9 a 9 a
o o o o o o o o o o o o o o o o o
N N N N N N N N N N N N N N N N N

d @  d d d d d d d d @  @  d d d d @

q q c q q q q q c c c q q q q q g
! 9 € @ @ @ € c o o ( o 6 € o € o o @ @
a . 9 a 0 Q @ @ ( o ( o ( o o € o o o o @ 6
o o m o o 0 0 0 0 0 0 0 0 0 6 0 0

q q? q q q q u? I q (l rl q c? q c? v? c?
N N ( \ N N N N N N N N N N N N N N
@ @ @ @ @ @ ( I ) ( l ) t 0 ( I ) ( ! ) ( l ) @ @ @ @ @
N N N N N N N N N N N G I N N N N N

c ' l c ? q q ( l c ? c ? u ? q q c ?
n b b o o n b b 6 6 b
N N N N N N N A I G I C I O I

q q u ? q q q
6 r o l o ! o | o e
N 6 I C I N G I N

o o o o o o o o o o o o o o o o o
F t s N t s t s t s N F F F F N N N t s t s N
t s N N F t s N N t s i l i l t s F t s N t s t s r

$ \t \t { * t t $ I * rt $ !t * = q {

N N N N N N N N O . I N N N N N N N N

l ' ) | o ( ) | o | o r ) o h 6 0 h 6 6 6 6 6 0
€ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @
d at ct d d E ct ai at 6i €d d ct @ a; ci c;

c c c q q q q q q c c c c q c q c
N N N ' \ F N t s N N N t s N N F N N N

tt
o
N

= t t t S t $ { $ $ r . ' { ' { t i * t t

6i si Gi 6i ai ci d ci ci ci oi 6i Gi Gi ni ai Ai

o o o o o o o o o o o o o o o o o
N F F F F N F t s N N N N N t s N N N
N F t s t s t s N F t s N N l F l N N F F

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
s s s v s = s s s s v s s s s s s

6 n o b 6 6 ro r, rr) to o n o o b o 6
n 6 6 O 6 ( ) ( ) ( , t O ( r O @ O @ 6 6 b
rt d d d 6 ri ri ri'o d d d d ri 6 ri 6

qr o, o, q) o, cl, o, o o o o o c', o, o o, o,
@ @ @ o @ € 6 6 0 0 6 0 0 0 0 0 0
ot ot oi o ot at d ot oi ot d oi o o, ot ot ot

6 ( ) | o | o h n o 6 b b l o | r ) r o r o b | o n
s s s q s v v s v v s s s s Y t v
o o o o ci ct ct ci ci ct d d o o o ci o

o o o o o o o o o o o o o o o o o
N F F F F t s t s N N N N t s N N N t s t s
- ; ; ; - - - - - - F F ; ; - - -

oc og 0g og 0q q c c oq oq c c oq og og oq q
o o o o o o o o o o o o o o o o o
N N N N N N N N N N N N N N N N N

o o o o o o o o o o o o o o o o o

e € @ € € @ ( o c o o 6 @ o @ o @ @ @
a a . 9 a a @ c o € o 6 € @ @ o 6 € o
9 0 a a o o o o o o o o o o o o o

9 O @ F O O O F N O S O @ F @ O O
@ @ @ @ @ @ o o o o o 6 6 0 0 0 0
s 9 s s v s v s s 9 t 9 $ s s * o

q ' ( 9 ( o ( 9 ( O ( O @ @ @ @ O ( O ( o ( l ' ( l ' @ @

8 8 8 8 8 3 3 3 3 3 8 8 8 3 8 3 3
o o o o o o ( ')  c) c)( ')  c) c) o o oo o
o o ct o ct d ci o o o o o o ct o ci c;

t 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
(I) (o @ (o (9 d ((i d ct d (!t (rt (o @ @ (o (o
o o o o o o o o o o o o o < ) < > o o
v v s s s v s s s 9 v s s v 9 s s

t
@

(o
o
o

I
I
I

I

o () C., Ct (.) (! (') (.) (') o o o () c, (', (') c)
I I I T : i : I : I I I I I I I r : . : ! :

a a a a a a : a a a ! q a a ! a = a
o 0, o, o) c) c, o o or o o o, 0, o, o, o ot
v s s s s s s q s s s 9 s s s s s
N N N N N N N N N N N N N N N N N

q c s g q q g q q c c c q c q g g

(o (o (o (o (o (l| (cl @ (o @ (l' (!) (r) (o (o (o (o

a a a a a a . q a a n n n a a a a . q
i t t t . + \ i ! t $ { t t r t t t t { $

:
=
2

o

g
!!
J

.s
c

o

{
A
N

\i

ct
N

6

A
N

@

a
o
N

d

o
N

d

a
o
N

A
N

@

o
N

o
N

(o

s 
N

s
o
N

@-

*
A
cl

a : a a
o o o o
N O I N C I

< d @  d d

c er
€5 !

rt

\
o
o
rt

@
o
o
c)
o

o
o.;
o

o
I

I
o
N

q

a

@

. i i
, } o -

l ;SC=!, g  s  r

* . 5 b t
TEE P€

O  q -

e;E s
; O E G

- 5 . -

E Ei
Y O C
< 6 (

lrl

; . 9 a

E E :
9  R E
d  9 s

UJ

;* tr
5 r  t , E  - e

E5!:F$
E E;gs I

. 9 -

EET
ud !

(L

o -

s3-j
g$ei

€ n  =  r t

EEEBJ
I

n
tr
!

!
a{

,; igFr
fEg s Ft
sg$ !

o ;- = -
€Ei
E  p . :

E AEi
E€  s?
= = &  H
E E  J
(t

gEfl
E < J
o -

6 X O

= {  Eo - -

* E er g t

E i =;ai
@

c
p
E

o

E
lrJ

S
g
q

o
3o=
5
o
q
t
5
t4
a=

d

s=
F
fr()
c
R
a()
=
q

o

Fs
N
a
a
r-q



c o  9 o s  6 @ F  o o F N t  @ ( o F c ) s o F  g t s o o @ o t  N  -  h o o  F N (q : a a ? c t r q c t c q \ q q = a c ? c ! r r c ? s ? o ? q \ \ q u ? q a c ? a ? q . l € i E 8 8 9 P R R R S g g S S H 8 3 3 i l R 3 3 3 5 E 3 8 8 8 S P P
9 ; q n q n q 5 5 f f t 5 5 ' ; I - 5 5 T T ? 9 ? 9 ? 9 9 ? 9 ? ? ? ? 9 9 ? d c i d c t o o o o o o o o o o o o o o c j c i o o o o ; - - - F F

b t s N h o F t h @ N t s @ 6 o F o r f ) G t @ o 6 ( ) F F s N o N t s @ t s F t s @ o q o F o t s { F t s t o ( o F @ F ( o F h o N ( o o N 6 N o N t r o N o
€ N @ O N @ O N b O F t t s O O 6 @ F O @ @ F O ( o O O O O N O F ( ' ) 6 t s O F d ) o t s O O N $ h t s O r O N O b ( O c O O T O N O t ( O N O O F N ( . ) 9 6
c i - - * c i c i c i a i < ' i c t + + + d l o r o d G i d @ @ t s t s t s F a i a i c t e i a t o t o i o t d d d c i c i d d ; ; ; ; - - n i n i c i n i G i c i n i r ' i F F c ' i F i F i F i * * * s = . c
o € € € @ o o o o 6 6 c o @ € o @ @ o 6 6 o @ 6 @ @ o @ @ o € @ o 6 o @ o o o o o o r o g r o r o o r o r o o r o o o o o o r o ) o r o r o r o o ) o d ) o r o o
o o o o o o o o 0 r o o o r o r o o o o o o r o ) o o ) o ) o o r g ) o r o r o ) o o o o o o o o o g r o o g r o r o r o ) o r o r o r o r c r o o r o o ) o r o r o o r o r o r o r o o ) d r o o
r t d r t r t r t r t d r t d d d d d d d d d r t r t r t r t d 6 6 d d ' o l o r o d d d d d d d d d d r t d d d d r t r t r t r t r t r t r t r t d d d d d d d d d d d d d r t

b F c ) 6 h r c ) o @ N @ o c < q * 1 c ! q \ a o ? a 0 g - a ? c ? q q c ? A c ! q q q o q c ? \ r a q o q o ? q r q o ? C q < t r o q a q A q a q c ! q o q C q l c ? q q
d r j a i r j ; F f t o t + c t d A . ; - d i E ! 9 - t r ) o $ o ( : ' Q a ( g o t @ N ( g o c ) N o $ F - 9 t : . 9 q ) F o d ) 6 6 F \ t t s o ( _ \ r Q E o N t t s o F * @ o o N $; o i N c 5 + + i r r ! r ( n F r 6 E b ' 6 P P = : S S S P P : : P P 9 P 9 : F : P P P P P S R R R F F F F N N N N R R R N X N N N R R R R K K R

. ^ q N o ( ' ) o F ! f ( o @ ( o o ( r F N ( ' ) o q c ? \ o l g 9 c o ? \ r l I e c ? o q c ? q o ? c ! s c ? q \ q q r t a ? q q a r \ c ! \ r q o l q q q g r c ? a l ! 9 a a ? ' :- i ^ ;  ; i ; J ; , : ^ . : 4 . : : . : : i ; O N F O O $ O F b O 6 @ O O F O O N O O @ O N h O F t ( O O r N q t s O N s @ g ) F ( 9 @ @ O N S @ O O N S
= ;( ;( : = O O F F N N N C) O C) * t 6 6 o @ @ @ ts N N N 6 6 O O O O) O, O O O O e r F F N N N N O O d, C) c) t \t $- N N C ) ( . ) V o S @ ( O t s I -  

F F N N N N N N N q N N N N N N N N N N N N

q \ q \ q \ , : ( g r c ? g a o q c ? \ r u ? o ? c ? q q a N : : 9 r u ? q r q \ 9 ! 9 q c ' { u ? \ 9 ! 9 9 9 1 9 \ C c ! a q C : 9 . ? \ 9 : t ! 1 9 9 9 4 9 9
N C i ; j C i n i a . t r t . + ! t r j r j d ( o ( o F . t s N C t c t o i o j o o o o e e F N N N ( . ) ( t ( ' ) ( ' ) r t s r r t r o n b b @ @ @ @ N F N N N o o 6 @ 6 0 ) o o ) o o r 9 Q q 9

N N S I N

@ N F @ O $ F F t t s O N S F @ O F O { 6 O @ @ @ @ @ o h t d ) N F O O @ t N O @ O O O F t F O b T @ t F t s O O t O @ F t s N t s N t s N N N
F O F N t n @ @ O t O N ( O $ l J ) ( g O o ) O F N ( ' ) $ 6 @ N @ O O F N C ) i t 6 @ N 6 O O O F N N ( 9 $ $ 6 @ ( O N a O € O t O O F F N N ( ' ) ( t { t b b ( O

o o s i n i a i 6 i 6 i 6 i n i r i r t c t d t r ' ) F d r t + + . + $ r { + = v + r i o d d r i d c i d d d d d @ c i @ @ @ @ c t G i @ @ @ d d d d N t s t s N N N N F t s F F N

\ . q . q \ o t q c q q c t o q o ( o o : ! ! 1 : ? 9 1 1 9 9 I C ! 9 \ q c ? a : o C ! 9 9 C J l 9 : 9 : J a l c ! r q e 9 o ? q C 9 C a 9 : = \ C 9 ! 1r j < . j = > d c i @ i i l r j a ; * d x 8 8 9 P 3 N R 3 S $ S 6 3 3 E b F p R $ 3 t E 5 8 8 t 9 P 9 P S R R 5 3 t g 5 $ 5 9 S 3 3 3 6 3 8 3 R S
F  N  F )  ' )  t  6  6  @  @  N  N  !  F  F  N  N  N  N  N  N  N  N  N  N N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N

. ? . 1  - Q Q o ) O C O N F @ @ O { { O F ) N C { F r O O O g r @ O a O F . F ( g @ @ ( , r ) t { { ( . r d ) ( / ) N N N F F F O O O O O ) O T O T O O O ( O N t s F t s @ @ ( g ( p
o o o o o N N N N N aa N N N N N N N Oa N N N N F F F F O O O O O O O O O O O O O O O
. ' j c ' . ' j c j F j c j c j F j F j a j d c . j c . j F j c j c j a j F j e j f . j c . j F j c j r j c j o F j c j F j d r j f ' F j F j d r ' f ' F , d o c ' F j d c j c ' c ' c ' F j o F i c j d d a j o C . j ( . j d d

c ? q q u ? c ? v ? q u ? c ? c ? q q q q q q q 9 q q 9 q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q \ \ \ \
N N N N N N N N N N N N N N S I N N N N d C I N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

o F l o @ ( 0 ( o r \ r \ F 6 0 G o o o r o r o o o F F F F N N N N ( . ) g ) ( o ( f r $ r t t t \ t v 6 6 0 6 r o 6 @ @ @ ( o @ N t s t s N N N N o € o o o o o o ) o r o r o r o '
c i c i c i o o o o o o o c i o o d c i o - - * - - - - ; ; - - - ; ; - F ; ; ; ; ; ; ; ; F ; - - ; ; ; - ; ; - * - - - ; - - ; - - - - ; - -

. q o l c ? q q c ? q o ? a ? q o l o ! q \ g c ? q o ? r a q o ? . : a q 0 q r c ? c ? \ o ? c ! ! q q g q c ? q ? \ o ? r c t . q q \ o l r a t a q \ c q o ? r c ! a q q \ o ? q r c t t q v ?
Q O r e N N N a a ( t ( Y ) C ) t t f t t o r O o h ( o @ @ @ t s N F . N o o o o c o o r o o o o o o o o o F F F F F F N N N N N N N ( o ( o r ) ( ' ) o ( ' ) d ) r t t ! $
a @ E @ @ a @ € @ @ @ @ o o @ @ @ @ € € 6 o o o o o 6 r o 6 c o o € o o @ o o o o o o o o o 0 ) o r o r o o ) o ) o ) o o r o ) o o o o r o l o o o o o o o
o o o o o o o o c r o ) o r o r o o o o r o r o r g ) o o g r o o r o o r o r o o r o o ) o o o o o o o o o o 0 ) o r o r o r o r o r o r o r o r o r o o r g t o o o o o r o o o o o o o
d 6 r t r l d o s b d r i 6 r i d d o d d d r i r i d o n r t d 6 b r t r t r t d d d h d d 6 o 6 6 h 6 d c t d d d r o d d r t r i d r t d r t d d d d d h h r t r t d

@ c { F ( o o t N F $ N o N s t s t o o - o r l ( ) o @ @ @ ( 0 ( 0 o o t o N F g r @ @ t N o o 6 d ) o t s t F 6 6 F 6 t F N ( ' ) o t o ( 9 F t s N N N t s N N N
F o F N t 6 @ @ O O N O S 6 @ € O O F N O t 6 ( O t \ O g ) O F N d ) s t 6 @ N 6 O d t O F N N O $ t O ( g ( g N 6 @ 9 t O l O - F N N O f r t t 6 6 @

o  o c i  o i . i  N  c i . i  n i  r t  r '  c t F i c i c t  d  r t *  +  + r {  {  r  +  s  + d d  r i d d d d d d d  r i  r i d t o t o  r o r o  r o r o r o @  r o < o r o @ < o < o  F  N  N  N  T T  t s  N  F  N  N  t s  F

t s  V  O  O)  O  t s  O  d )  n  t s  aO  O  F  O  O  N  6  O  F  @ 6  N  O  6 r  @N N  F  @ O v  @ N  oO F  I  @ O F  O  t  @ N  O  O  O  O  O  O  O  O  O  O  O  O  t s  o  t  O  F
N O T O F O N b N O F O ( O O O N t t @ 6 O F O b t s c O O N C ) O N O O - C ) = @ t s O O F N t b ( O t s O r O F N C ) t n @ O O T O F N d ) C ) $ o @ N 6 O O
O O O O t t t t * O 6 6 6 (O (g @ @ @ @ N N N F F @ @ @ @ O @ O O O O O O O O O O O O O O O F F F F F N N N N N N N N N N N O
o o o o o O O O O O O O o O o o O O O o O o o e O o o O o O O O O O O < ) O r r e
o o c i c i d o o o o o c t c t c t c i o d o o c i o o c t o d d d c i c i c t c t c i c i o o o o o o o o o o c i o c i o o o o o c t o o o o d d o d c i o o o o o o

@ o N F o ( ' ) o @ o o b - o n o ! ! ! ! o Q Q A ! ! N ! ? t s ( ? ! ! O f - 3 ! F . . q ) g , ( o o c ) @ @ Q r O b F 9 $ c r N r o € t s o o r N N o ( 9 N t r 9 a € A ( o g ! q
6 - t v F a ; i 5 6 6 t t i i 6 6 6 6 i r c ! o , t r o l q q o ? a o q r a q \ \ \ q a c ! o ? r q r q g a \ g c ! ! q c ? c ? 9 c ? ' : o l \ c ? q q : q r ( | o t c ! u ? \ o ? r q c ?
d ! o i t : c . i o @ ; , : c i c o s d x E E P P P x R S S $ 5 6 3 3 3 b E R R $ E 8 E 5 8 8 5 P P 9 9 N R R 5 3 E 3 $ $ 5 g S 3 3 3 6 E E E R N
F  N  c )  c )  t  o  s @ 6  t s  t s  !  F  r  N  N  a  N  N  N  N  a  N  N  N  a  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N

F F N @ N t O @ O F N N F o ) t s t F € N @ O t ( o O O F N N F O 6 @ t F t s O O 9 o O N O C ) @ O O F N c ) r ) ( 7 ) N N F O N o ( . r O N { O @ N O ( . ) O
6 O @ O 6 O O O N ( O O t F r 6 O N @ O O ( O O ) N @ O N h O F ( ' ) @ O N S t s O N t N O ) N * @ O F g ) O N O F d ) o t s O O N $ @ N O F N { 6 F @
O F @ t s N N O O O ) o ) O O O F F F N N N O O ( r ) t t ! t l O l O l O @ ( o ( o ( o N t s t s N c O 6 6 @ O T O T o ) o ) O O O O O - r - F F C { N N N C a N ( O ( o c ) ( ' ) C ) O
c i c i o o c i d d d o o ; ; ; ; - - ; - - - ; ; - ; ; ; ; - - ; - - ; - ; - ; ; ; ; ; ; ; - c i ^ i s i G i . i c i s i c i c i c i c i c i c i c i c i o i c i G i c i s i G i n i

@  F  b €  *  $  S  t t  ( r ) ( ' ) C ) C )  g ) N  G l  N  C a  C \  N  F  F  ( )  O  O  O  O  O  O  O  O  O )  O t  O  C ,  O ) d ,  O  O @  O O  €  O  O  6  €  N  N  F  N  t s  N  t s  t s  N  N  N  @ ( O ( O  ( O ( g
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o+ + + + + + + . + s + r + + + e + s t + + + + + + $ + + . a + + q + + + + r + + + + + + + + + + + s c d s v s + s + + + s + + + + + + +

@

o
o o o o o o o o ) o o o o o o o o ) o o o o o o o o ) o r o r o o o o o o o o o o o o o d ) o o o o o o r o o o o r o ) o o r c r o r o r g ) o r o r o o o o o o o
c , t o ! c ! c ! c ! c ! c , , t c ! c ! c ! c ! q q c ! c ! c ! c ! c J c t n n c ! c ! . ! c ! n n n n c t n q c t c t q c t n q q q c ! c t c ! c ! n n n n c ! n c t c ! c ! q q C o { . ! q q c t . t s t c t n c t
o o o o o o ci o ci ct d ci o o o o ci ci ci ci o o o o o o ci ct ci ct ct ct o o o o o o ci o ct ci o o o o o o o o o ci o o o o ci o o o o d ci ci o o o

o)
6

o  o  o  a o  o  o ,  o ,  o  o O -  -  F  N  N  N  o  o  ( o  c )  r t  v  ! t  t  6  o  b  b  ( 0  @  @  @  F  F  F  F  N  o  o  o  o  6  o  o  o  o  o r o ,  o  o  o o o o o  r  F  F  N  N  N N
c c \ \ \ \ \ q o q o q o g c o q c e c c q c o g o q c q o q c c q o q q o q q c c c o q c c c c o g q c o q c e q c c o ? o ? o ? o ? o ? o ? o ? o ? o ? o ? o ? o l o ? o t o ? o ? o ? o !
c ) c ) c ) c ) ( ' ) c ) c ) ( v ) ( o d ) ( t ( " c ) c ) c ) ( t c ) o c ) c ) ( o o o o o o o ( ) r ) ( o ( o c ) o ( o ( " ) ( o o c ) o d ) f ) o o o g ) g ) g ) ( ) o g ) g ) a o ( ) ( . r ( ? ) c ) ( r c ) ( r ( Y ) c ) c ) o c ) c )

O n 6 6 6 b l O r O | o | o @ ( o ( O ( t ( O ( O ( O @ @ @ @ ( g ( O ( o ( g ( g @ @ ( O O @ @ ( o ( ' ( o ( o ( o ( l ' ( I ) ( o ( o ( o @ ( o ( O ( l ) ( o @ C ) @ ( O @ ( O @ @ @ @ ( O @ ( g ( O ( O N 1 \ t s t s
q q c ! c ! q c ! c ! c ! q c ! o . | e ! c ! o - { c ! q q q c ! o , l o ! o { o l c ! q q q c ! c ! c ! q o ! c ! c ! c ! c ! c ! c ! c ! c ! c ! c - { q c ! q q c ! c ! c ! q c l q c ! c ! c ! c ! c ! c ! c ! c ! c ! c ! c ! q c ! c !

F F O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O

F F F  ts  ts  N ts  N N F  F  ts  ts  F :  ts  F  N N N N ts  tsF  N ts  ts  tsNIT  IT ts  ts  ts  ts  NN FN ts  N ts  ts  ts  N F  ts  N ts  ts  F  ts  ts  N ts  N F  ts  ts  ts  ts  F  F  ts  F

E E O l S l ! 1 ) ! | ) ! 1 ) * ! l . ' ' l o 6 6 ( o @ @ b F @ O O O O O O O O O F F F F N a I N ( ' ) ( t d ) O O a t t t t b b O O 6 ( g ( o ( o @ @ t s F F F F t s @ O 6 ( a @ ( o O )
o o o o o o o o o o o o o o o o o o o o o o o o
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
;  - -  -  -  ;  -  -  -  *  -  -  -  ;  ;  - , j  ;  -  -  ;  ;  -  ;  ;  ;  ;  ;  -  - ;  -  - -  ;  ;  ;  -  - ;  ;  - ;  -  -  -  -  ;  -  -  ;  -  -  ;  -  ;  -  ;  ;  -  -  -  -  ;  - F

q u ? r r c q q o ? o ? o l o q q o q \ \ \ q q q q q c ? ( | q a a a a a ? c c ? c ? o ! o ! c ! c ! c ! r r r a r r q q q q q q o ? o ? o ? o ? o l o l 0 q c q 0 q c o q o q o q \ \ \
| o | o . o | o t o | o | o 9 ! q t E t r t s $ s i s i { t t * s * t s v 9 s s ! { v v v s 9 s s s t s s q { $ $ $ t s c ) c ) o c ) d ) o o o o o o o o r ) ( o ( ' ) ( ' )
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
N C I N 6 I ' I N N N N N N ( \ { C I S I G I N N N N S I 6 I N N N N N N N N N N N G I 6 I O I C I ' I N N N N N N N N N N N N N N N N N N N N N N 6 I N N N N N N

*
L

I
8
o
F

o

o ! Q , : c ? q v ? i c ? q q c t ( e o N c ) t l : l c l a ? : 9 : c y ? 9 q a a c ! 9 9 e 9 c ? \ r a e 9 9 9 : 9 c 0 c q a i 9 a c q 9 r . c c n 9 e c ! ! 1 9 cIPRREsssegFpEEsEFP:3F$$SESSEEEPPEE!FEFEEFRRRFTHf r  NNF* f r  RRRRiRRFR$RRR

q o l c ? . q . q . q c ? c ? d ? c ! q q : r r r q q q o ? o ? 6 l o ? c a c c \ \ \ \ q 9 q q q u ? a v ? q a v ? = l a a a q d ? a r ? c ? c ? c ? f ! o ! c t c ! c ! a i a t r r r r i
e F E F F l > F F t s t s t s F F F F F F l ! F @ @ @ ( 0 ( 0 @ @ ( o ( o ( 0 @ ( O @ @ @ @ @ ( o @ ( o ( o @ ( O ( O ( 0 ( 0 ( 0 r D r O . D ( o @ @ ( O @ @ @ @ @ @ @ ( o @ @ ( o @ @
€ @ @ @ @ @ @ @ @ @ @ @ @ @ o @ @ @ @ @ @ ( o @ ( o ( ( ) @ ( I ) . o ( o @ ( o @ @ @ @ ( 0 ( l | . o ( . | @ ( o ( o ( o ( o ( o ( l ) @ ( l ) ( o ( o @ @ @ @ @ @ @ @ @ @ @ @ ( l | @ @ @

?ii

o

" i i

;€u€.!
s $€9,

6  o a
o o . : : . i

E p  E  f
; o E n

i  = -

c
. y r

o 6 q

t 9 i
<  6 i

UJ

r i i
Eri

€* ti
5 r  S E  - e

! ! ! :#i

I

€ E*5it' ! ;  a s  3

c EIg:
o -

iE"t

gge-!

:e*st
EgEgf!
tcr s BT

g=3€ ij E f s

9 6

€ii
E  0 {
- E 6

o
@

o
o
o?
6

o
o

o

E€ 3E-  b 5 l

;e*c
F
uJ

uJ

=
J

s
F

z

o - o

= p P
E < J

i s g
E < !

!EF
o - E

FiEFI
d h
E d

E >
a O F N o { o O F O O O F N O 9 O O F O O O F N o { o O t s O O O F N o { o O t s O O O F N o 9 o @ t s O ( D O F N O t o O

F - F N N N N N N N N N N O O O o O o o 0 o o * t s { t t + 9 A v O o O O O O O b 6 6 O ( o ( o ( o | D @ O

I
t
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I



I
o g 9 a ? : \ 1 9 9 e ! \ c ? ! : ! \ : q ? 1 n q 9 C 9 9 \ o ? . : o t a ? a c ? q q \ \ \ q q u ? q ! c ? r C o g \ q a ? r o g q a r o q c ? q o ? q c . t o ? q r \ c ? q q . :

RRFRFFR$FRFRRFFFNX*FRRRFHHHHFFRRF$RFRHRR$gHHHHHHHHHHHgBg;HHT; ;gHH;
o g g r c ? t q q \ q q c ! c ? g q \ q a I 6 ! c ) * o ( o t s o r o F N c ) * r o @ N N o o o F N c ) c ) * 6 ( o N F 6 o r O O F F N c r c ) i f b O ( O ( D N 6 € o ) O T O O
O F F F
N S I N S I N N N N N N N N 6 I N N A q N N N N N N N 6 | N G I 6 | 6 I N c I N a N N c , i c i c , i d i d i c , i 6 i d i N d i c , i c i c . i N f l N N N N d N N N N N N N N N . \ . \

{ \ E q E q ! { t g S S b 3 6 3 E 3 R R P F R E E E B g 8 S 3 E E E E 8 3 T 5 8 9 S P P 9 : P R E R F R R N R E E $ S $ 3 E b 3 B 9; ; * - ; ; - ; ; ; ; ; ; ; ; ; ; ; - - ; ; ; ; ; - - - - - - ; J ; n i a j o i o i o i 6 i a i a i s i o i c i c i d a . i a . i i . i i l i i i r i i l i i n n i i i i i . i " i " i " i i i i i n

O F F 6 I N N N F F O g T (@ s , o F N c ) r e b @ N F - 8 5 8 : S 3 3 9 3 E E t 3 5 t 8 S P R 6 5 S 3 3 6 b R R 3 g S B g 9 = 9 & R 3 3 $ g E S B E b F p R $ 3 E E t
+ + r i r o d d d d r i r i r i r

_Eq.EEEB.EEq.B.s.s"HHg.H.HH.HHH.H.H.H.H.H.H.H.H.H.H.H.H.H.H.H.H.H.H.H.H.H.H.H.$BH$HgHHH.$.H.$HHHH$$.S$S$b b 6 b 6 r o l o r o r o r o r o r o b o b o o b o r r ) t o t o t o t o t o t o t o o o 6 b o o o o b l o t o r l ) t o t o t o t o t o t o h n h h h 6 b n r t b h o 6 ! o 6 ( } l o | o | o | o | o

9 9 - u ? t ! ! 9 9 . ? 1 C 9 ! t 9 C o l . C o t c ? o g c ! q o ? c ? q o ? r a q o q g ' : a ? ' q c ? q q \ \ \ \ \ q q c ? a c ? c , ! q o ? \ c ? a ? r o ? q a r o g c ? c t q q c t o ? q -
O O N r C @ 6 O ) F ( ) t @ (

" F N T i F F F . " 6 6 6 € R F S H $ F R g H H H H H H g g ; g g H g ; g g S i l S * * 8 $ t s f r  $ g E 5 S g $ H H $ h f i  $ 9 3 3 5 $ 3 3 $N N N N N N N N N N N ( I
I

i @ Q T O q ) ( ! , @ ( ! ( 9 O ( " ) t s F r r ) @ < ! | o q t N | o o ) N T O € E S E O a O T r ) o E ( 9 ( 9 c g E q . ' ( o € ( f . ? | o F O T ? C ) T . ) N o ) F ( r ) T O F o F N { @ t s o ) F N r t 6 F o

1 1 9 9 P 9 9 9 9 : : : ! c l c ' ! e ! C a { a q ? q c ? e q e i \ i \ c c q e c e a c q c i q c c - . : - . : . : " r . ! { \ { e a t q d t c l i i a a i { a iN N N N N N N @ @ c o @ @ @ o o @ o @ 6 @ c o @ @ c o o o o o o o o o @ o o o @ @ ( o o r o r o r o r d r o i o r o o o o o o r o o o g r g r o ) o g | o o o o o | o )

t s o o N o o N ( o r F ) o Q N g - ) E ! g ! Q \ A 0 O Q q ' E ( ? q ) O T O ! 9 g ) q ) h o ) N N T c O N T O N ( o t O S @ t s F t O F ( o O r F F O t s t € N t r O b C ) F t s N b
{ l ' r o N o @ @ r F o r F t s c ) @ ( o o ( ' ) N N @ 6 o @ o N < @ o o a i n t u i < t N t s 6 6 b 6 d 6 } i 6 i o { d 5 N 6 6 F h d t b d r b c j 6 N + ; o i I t s

PPBsssEsEssH8 f t  FHHHHHS;g ;ggggBF$SBHBf r  $gF$$$HHU$gSSSsS i5Ss5$sSEEE$ f r  f iN N N N N N N N O I N N

r \ F 6 0 c ) @ o N t N o; o < n i i { 6 6 ; e r a , v 6 i l * H H E S E S E g E E E F F F I S F F F F F F p H ; * $ g $ g $ g g 8 E F $ g H 3 H S $ $ h $ 5 $ h g H E
\ t \ t t t t { { 6 b b h

c i c i c i c i c i a j o i s i c i c i c i c i . i . i . i . i n i 6 i s i G i c , i G i c i c i c i c . i c i c a a i n i n i c i 6 i A i ^ i G i d c i s i c , i c . i c i c i c i n n n - - - - . i n i c i - n a i n - s i n n c i a i n n

N F N t s @ ( o ( 0 ( O ( o @ ( o @ @ @ @ ( ) t o t o h b h 6 0 0 0 0 6 t { { t { r t t $ $ t t t t r t r t t ( ' r c ) ( o c r f ) c r f r ( ? r ( o c r o ( ' ( o c ) ( o c ) c ) c ) c ) c ) c ) c ) c )

8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 3 8 3 8 8 9 8 9 9 3 8 8 8 8 8 8 8 8 8 8 S 8 8 8 8 8 8 8 8 8 8 9 9 8 S 8 8 8 8 8
N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  d  N  N  N N  N  d  d  N  N  N  N N  N  N  N  N N  o I

: : 1 . 9 9 9 9 9 C 9 q C o ? o ? o ? o ? o ? o ? o ? o l o l q o ? o ? o q o q c o q o q c c c o q o q o c a q o q o q o q o q \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ q q q 9 q@ @ @ @ @ @ O @ @ @ @ ( O E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E
@ @ @ @ @ @ @ @ @ @ @ r

\ c o ? c r c ! c ? a q q \ q o l q r t c ! r ? . q q q c \ o q o q o ? q c r c ! q c ? a a c ? q q \ \ o q c o l o ? c q r r c ! c ! c ? c ? ! a q s ? q q 9 \ \ \ c o q q o ? o ?
! t { t h b o 6 0 6 6 6 le, e, o o di d' d' d' a a o E E E E E I I I I I I E E E E b h b b b b b H H H H H H H H H H $ H H H H H g $ $ $ H H H H B E H H H H H $ H E.o- 9.9- 

g|. or- o- o- or- or- o- o- ?- ?- 9_ ?_ 9- g- o- g- g- o,- o- o- or- or- or- o- sr- dr- o- o- o- o- a- - _ fh h h h b h 6 b 6 6 o 6 o o b 6 o 6 o o 6 b ro 6 ro6 b b b ra (, n a e n ro n b n o o ro b o 6 6 6 b o b b o o 6 o o o o o o b b b o b o 
o

b
9  9  9  9 1 ! !  9 1 q  ! ] c  9  ! - ' l  9 c 9  a  o ? c ?  q  a  e  o ? 9  9 9 :  f  9  c  9  -  9 1 9  e  9 l  \  I  \  \  e  I  u ?  1 9  t t  c  c  \  9 c r  o l  9 a  !  I 9 1 9  q  q c  9  #@ 6 O N t @ O O r F ( ' r t l( b  @  F  i + i  F  r i  r  o  o  o  g  E  I 5  $  S  E  b  6  E  E  S  E  E E  E  I  F :  g  I  E  E  ! :  ?  E  E  N  & &  &  K  N  E  R  I  E  E  $ I S I I E b E S I  ? ?  I  $  $  q  n
N N N N N N N N N N N N N N N N N N N N ( ' T ( o C ) c ) ( ' ( o ( o ( r ) C ) ( ) C T ( ' ( ' ( i ) C ) c ) ( ' ) ( ' ) c ) c ) ( ' t c i d J ( ' i ( ' i C J C i ( ' d t ( ' c t ( ' c ) ( 4 c ) c ) c ) c ) ( / , c ) ( ' ) ( . ) ( r ) O O R

I
o

F ( o O O O ) C ) @ N @ O ( ' ) lN F 6 6 6 o ' 6 6 o ; ; f  I S F q q q q E q q q q E q E E S E E E E E q E q E q E E € E q r e e i e E S R \ & E q t E i f i  i q { q ! Et - N t - F t - N N d d d c t c t @ c t d d c d a t d a t a i a i o o @ o o c o c o c o c o c o c o c d d d d d E t o t o ; a t o t a ; s ) o o o o o o o o o o o o o o o o o o o o o

I

I

6

o
sl
o
ID
B
o-

( 0 @ ( o @ @ @ @ @ @ b n !o o o o o o o o o o o 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 3 3 3 3 t 3 3 t 3 3 3 3 3 3 3 3 3 3 3 3 t t t 3 3 3 3 3 3 3 8 8 8 8 8 8 8 8
! t t { . c s + . + + + + + * * * * i + + + e + + + + + + + + + + + + + $ + { + + + + { . c + + + + + + + + + + + + + + + + + + + ; + + +

6 b o b 6 t < i + t o 8 8 8 8 8 8 8 8 8 8 8 8 E 5 5 E 5 E E 8 8 8 8 8 8 8 8 8 E E E B S E E E E E E E E E E E 3 E S 3 3 3 3 b b 5 Bo o o o o o o o o o o
d c i F i c i a i F i a i r t G t c t d t c t d t c t g '  r '  c i c t r t F  F  r t c t r t r t d r i d r t r t r t c t c t a i r . i < . i r i r i r i . i c i c i c i d - n n . i n a i n a i n - c . i c i - - - n n n n n n n

(o (o @ @ (0 @ (o (o (o (o @ @ @ @ {o @ @ (o @ (o @
o, g, dr o, or or g, o o, o, o o, o o, o, o, o, c, o, o o,
ni..i d c'i d d.i o Fi d ri o ri <'l d Fi d ct d d d

(0 (o
O, O,
rt rt

t \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ r : \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
N N N N N N N N N N N S I N N N N C I N N N N N N N N N ( \ N C I N f i I N N N N N N N N N N N ( \ N N N N N N N N N N N R N N G I ' I N N N N C I S I ' '

c ? c ? e o ! r o l \ c ? a ? g \ a q q q \ . , ! N N @ F o C o N 6 r Q F s r r o N o F N t Q q q \ \ \ \ t s ( q ( o o { c ) N F o r F o t r F o r F r N o ( D C ' ) o @ c ) o @
@ 6 o N rt lo F o F n * (9 E) q) q ci !' |o i d ci ; ai + d d at ai ct - ci r d Gt ts d o o - ci rt + ri d Jt s t s 6 0 @ @ 6 0 0 0 0 (N N N N N N N N * * * , { F R i F H i H H H H E ; ; E E s E $ $ $ $ $ d $ H t r S g H H S H H E $ f i 3 5 5 $ $ $ $ S S 5 $ 3 3 8 5 5 H f i 8

;Hg ;3H98 [ f i  EHSg !$$$S$$$gg*$$$$$HH* f r  i lHF f i  f i  $FEH$gHEf r  ;B *H f i  HHEgEg ;EE8$$B
F F F F

o o o o c t d c t d d c i o o o c j o c j c t c t c t c t c i c i c i c i o o o o o c t o c t c t o c t o c t c t c i c i c i c i c i c i o o o o c j o o o o o o o o o c t o o o o o o o

o a a 9 ! s ? q r o s ! g ! a a 9 ! q l a q ! a ! D o o o o ) o o o o o o r o r o r o ) o ) o ) o r o o r o o r c t r o o d r o o o o 0 t o o o t o o r o o 0 ) o 0 r o ) o r o 0 r 0 r o ) 0 ) o ) 0 ) o )
1 1 1 1 ! A A 1 ! ! 1 ! ! 1 t ! l ! 1 c ! c ! q c ! c ! c ! c ! c ! c ! c ! c ! c ! c ! c ! c ! c ! q c ! q c ! c , { c t c ! e ! c ! c t q q c ! c l c t c . t c t c ! c t n o t n c ! n a ! { n q q q c ! c ! {
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o c i o o o o o o o o o o o o o o o o o o o o o o

N N N N t s N t s F t s t s N \ \ l ! t r | \ N l t t s t s N t s t s F t s t s t s N N N F r F F F F t s l \ F N N N N F t s F t s N F t s N F t s h N t s l \ N N N N t \ t s l s t s t \
n n q c ! q q c ! n c ! c ! c ! q q q c ! c ! q o { q c ! c ! c ! c ! o ! c ! . ! c ! a j q c { a f a { q q q c ! q r y a ! n c ! q n c t c f c t n c f i t q q . t o t c t c t q c t c t c t c t c t i t c t \ o ! q

9 9 C C q q q C C C q C C q C q q C q q q q c q c q c c c c q c c c q o ? q o l o ? o ? o ? o ? o ? o ? o ? o ? o ? c o ? o l o ? o l o ? o l o ? o l o t o l o l o ? o ? o ? o ? o ? o ? c
N N N F ts N N ts F F h N N N N N i\ N t- F F ts ts ts ts ts ts ts F F F N N N N (g (O (o C' @ @ @ (O (g @ (O @ @ @ @ (t| @ @ (O @ @ @ @ @ @ @ @ @ @ @ @

o o g) o Ot O O O O O O O O o F F NN N N N N N N N N N (.r(') (o (t (r) (O d) (o c) (') c) (') (') f, (', t rt \t !' j tt rt * \t rt !t tt !t \t t tt

E E E E E q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q E E E E q E q E q q q q s s s q s q q q q q q q

o ? o ? o ? q c q c q q q c 9 r i : r : ! : r : r ! : . : r r r r q c ! c ! e ! c ! c ! c ! c ! c ! c ! c ! a ! c ! c ! q c t c c c a c c c c c c a e a ? c ? c a ? c ? c c ? c ? s ? q q q a a
F F F N N N N N N N N N N N N C { N N G I N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N A

S $ $ S E E E E E E E E E E S S S S S S S S S S S S S E E E E E B B E E S E E E E E E
ci ci ci ai ci ai at ri ri al d rt ri rt rt ct d d ci ci ri d d rt rt ri -i ri d rt rt d ct ct ct <' rt ri Fi rt F ri rt

I

I

V.
F

II

F$!

N

s

;

q

oo?
n

@
tf
@
N

N
o

- E j

i T E  i
; s

; i u;=i
i $Eg=

E o -
o E . 9 €
E :  E  *
5  o . E s

o -
g  o ' i

E X g
9 E C< c c

u,

E X r
. Y  E - E
L G (

uJ

5* gi
s$$Es !
E€fgi$

F o
. Y X  ^ -

E s i  9 :
Y  6 . =  t  IuFt t t

sE-j

gg€-!
E
r y !  a  E g
2 - !  O  J
- i G O i

I  s*6,h-i
(9

EgFgf!
f,gr s gt
ssfi !

s 6

€Et
E  9 J
: o

EE 3E-  b 5 l

E .
$€ s !
E E " !
(9

- l

; l
E I
c l
dt

gsr
i < s
t o -

" i o t
= i  t[ \

TEl
o - E

giEAi
p h
: >

@ Q O - N o { O O N O O O F N O t o @ t s O O O F N o ? o O t s O O P i N o t @ O F O O O F N O T O @ F O ( D q r $ t : t ? 6 l D t s O ( D O F N O6 6 F F t s N r i r F i - F F 6 o a i o d d ' 6 b 6 6 6 b d i r a i 6 6 c i 6 6 3 9 9 P 3 3 3 3 3 g : : : : : : : : : : S S S S S S S S S S p g p g



c ! \ c ? o q q c c e c ? o q c ! \ . : q q a o q c ! q c . q o q c ! 1 2 q c ? q o ? c ? q o l o ! q q . ! q o q q c q o l r 9 q o q r c ? u ? \ o ? r c ? u ? \ o ? r q . q q o g q : c ? c ? \ o g
€ @ ( D O r O O e e N N c ) ( O s * o r O a o @ N F t s @ ( O a O ) ( , ) o O O O F F F N N N ( ) o ( 9 o t t l t { | o l o l o | o t O ( o Q e ( 9 ( ! E l - \ F E F c Q c 9 . Q A A . 9

N N N N N N N N N N N N d N N N N N N N N N N N O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O
o  o  o  o  o  o  o  o  o  6  0  F  o  o  o  o o  o  o o o o o  o  o 6  0  0  0 0 6  0  0  0 0  0  0  0  0  6  0  0  0  ( ' r  ( '  ( 9  c )  ( ' )  ( ' )  c ) c ) ( . )  a o  ( ' )  ( ' )  c ' )  ( . )  ( . )  ( Y )  F )  o  g )  ( . )  ( ' )  ( t g )

: o ! n F ? r ? a a a u ? ( | q q q \ t o q o q 0 9 o ? o ? o l q g c r - r a ! c ! c ! c ? a ? c ? a ? a a a a q u ? r | q q q \ \ o q o ? o ? g q ' : . : c ! c ! c ? c ? a = c ? u ? q q \ \ o q
t s t s t s N N F F t s N N t s N t s N F t s F t s F F N € € @ @ @ O O @ @ O 6 @ @ 6 6 0 @ @ O O 6 @ € O @ 6 @ 6 0 0 r O ) o ) o ) O T O ) O T O T O T O O T O O T o ) O ) O )
N N N N N N N N N N N N N N N N N N N N O I C ' N N N N N N N N C T 6 I N N N N N N N N N N ( \ N N N N N G I S I 6 I C I N G I N 6 I N N N N N N N S I N N

N ( ' r t 6 h ( o t s o o o o F N ( ' r o r f o 6 ( 0 N F 6 o r o ) o o F c l N d ) c ) 9 t t l o r o @ @ F F @ € o d r F ) r t t t t t t $ b b ! o 6 ( 0 ( 0 @ ( o c t t s F F t s N C o @ @
a a a a . q a . q . q l q c ' l c ? c ? c ? c ? c ? u ? c ? c ? c ' l c ? c ? q u ? 9 q q q q q q ! q q q q 9 q 9 q q ( e q q \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
G l G l N N N N c l S l N C t S l N 6 l N C { N N N N N O I O a C I O I N C { O l N C . { C - , l G l N ^ l N A l G l N N S l S l N N N G l 6 l C l 6 l N S l C l S l ( \ N N S I N N N N N N N N N N N

f r @ o ) N 6 c r F t F o ( t ( l ) € r s ( 0 o F ( o ( , o @ o o b t s o ) F ( ' ) o t s o ) F ( ' ) 6 F o o N t h t s o o N o 6 ( 0 o o r o N ( t 6 ( 0 F o o F ( ' ) r + r o @ o o o F
o  o  o  -  F  F  N  N  N  (o  c )  ( t  c )  T  V  v  s  o  o  6  0 (o (o (o  @@ N N  t s  t s  N  @ o  6@ o  o )  o  o  c ,  o  o r  o  o  o  o  o  o  o  F  F  F  N  N  N  N  N  N  N  N  o  o
o o o t d d o i o i o t d o i o t d o t d o i o t o o l o o t o r o i o t o t o t o i o t o t o o i o r o r o o o d o t o o a t d o t o o o c i c t c t c i o o o o o o o o o o o o a o o o o
o o r o r o r o r o r o r o o o o o o o o o o o o o o o r o ) o r o o o o r o o o r o r o o o o o r o r o o o o o o o o o o o o o o o o o o o o Q o Q a o o o o
o | -o , . o , . o .o -o .o .o , -o , -o , . o , . o ' . c , . o .o .o ) . o ' . o .o , . o .o ) . o , . o , . o .o , . o , . o , . o ) . o , . o , -o , . o -o , -o , . o , -o .o , . o , . g , . o , . o | . o , . o .o .
b ! o r o r o r o o 6 r o ! o r o l o b r o b o 6 o 6 o 6 6 6 r o r ' ) r o 6 6 r o 6 6 6 o r o b r o r o l o r o r o ! o r o r o € ( o @ @ @ ( 0 @ ( o ( o ( l ) ( o ( o ( o ( o ( o ( o ( o ( o @ ( o ( o ( o ( o ( o

c ? o ? u ? r q c ! \ c ! o q c ? C c ? q n \ q q - c ? o ? a o g c ! q q f \ r q o q c ! q q c ! s ? o l c l c ? q r a \ q o j q o q t c ? q o ? r l q o ? r < t q o g r c ? q \ g c ! . q q
n o @ N F o o o o o o F F N N o ( ' ) ! t $ t 6 0 @ ( o t s t s N o o o o o o r o o o F F F N N N c ) c ) c ) c t { ! t \ t { 6 b 6 r o o @ @ @ F t s t s t s o o o o
s s s s $ $ $ s s E E 3 8 E 3 3 3 3 3 3 3 3 E E E E E E 3 3 3 3 E t t E E 3 3 S 3 S E t g t E E S S S S E E t E 3 E 3 3 3 3 3 3 E 3

F 6 r $ b @ € g r O F o t 6 ( g N c O o o F N o t r O ( g t s 6 o O F N o o t 6 ( o t s t s @ O r o O F N N o o t t 6 6 6 @ @ t s t s t s o o o o o P R R = = =
q q v ? q r | q q 9 q 9 q q q 9 9 q \ \ \ \ \ \ \ \ \ \ o q c c o q o q c c q o q c c c o q c o ? o ? o ? o ? o ? o ? o l o t o ? o ? o ? c o ? o ? o ? o ? o o o o o - - - - Y -
o o ( D o o o o o ) o r o o o r o r o t o t g r o r o r o o o o ) o ) o ) o ) o ) o ) o ) o r o ) o ) o r o o 0 r o o o o o o o o o o o r o r o r o o o r o r 0 r o r o o ) d d o ; d P e 9 P P P

o g a q q q o q c ? e . q o l a o l a o l a o ? q q c ! \ r c ? o l a ? q r { q o l c ? \ q a \ r . q \ r a \ q c ? q o l c ! q \ q c ? q o q r c ? q o q r a ? q o q g c ? q \ q q a q
t h @ @ F F @ o o o r o o F F N N ( ) ( ) t t t 6 r o 6 @ @ t s N N 6 o 0 r o o o o o F F F N N N N c ) o o t t t t t s o o o @ ( . o @ @ t s t s F t s € @ o o
6 6 6 b O N 6 6 O O @ @ @ @ @ ( O ( o @ ( O ( o ( O @ 6 @ @ @ @ @ @ @ @ @ @ N t s N N F t s N N t s t s F F t s N t s N N N t s N N N N F F t s F F t s t s t s t s F
( ' ( o c ' c ) ( ' c l c ' ) a t a l 6 c ) ( t ( t ( t 0 ( ' ( ' ( . ) C ' ) ( t c ) ( . ) ( . ) d ) ( i ) ( J ) 0 ( o d ) ( i ) o c ) o o o o o o o o o o ( t o F i c t o r r F r o o d ) o F r o c ) o o o o o o ( t o o

N b F O N \ f N O r F ( t b N d ) F ( ' ) O t s O ) O N ! t ( o N O T F N * 6 t s O O F r ) t O N O O F N ( ' ) t O t s t s € O O F F N ( ' ) ( v ) { l O ( o @ N T O ( o o ) O O F F N
O O  O  t  t  t  t  t  n  6  6  6  b  @  @  ( g  @  ( g  N  N  t s  N  N  N  @ O  ( o @ @  O  O )  O  O O  O O O O  O  O  O  O  O  O  O  O  O  F  F  N  N  N  N  N
@ @ @ ( o ( o ( o ( D ( o @ ( O @ @ O O @ ( O @ ( o ( O ( o C ) @ @ O @ O O @ @ @ @ @ @ @ @ @ @ @ N N t s t s N N t s N t s t s N N N F N N t s N t s N t s t s F N t s t s t s N

d c i d o c i d c i o o o o o o c i o o c t d c t d d c i c i o o o c i o o c i o o o o o o o o o o o o o o o o o o o c i o o o o o o o o o o d o d d d c ;

F N $ 6 @ A O O F O { 6 @ t s O O O F N O r O @ t s @ O O F N O O s O @ N N @ O O O T N N O O V S 6 6 b @ @ t s t s t s O O O O O P R P = = F
O O S O O n 6 ( g ( o ( o ( o ( o ( o ( O ( o ( o t s F N N N N a s t \ t s t s c O @ ( o ( o ( o ( D O O ( D 6 6 6 O o ) d ) O r o ) O ) d ) O r ( D o ) o ) ( ' ) O r ( D 6 r O t O l O ) O t o ) o ) O t Y - Y - Y -
o t o t d o t a ; d o t o i o t o o t o t o o t o t a i o t o t d d o t o t o t o t o j o t o r o i o l o o o l o r o o r o i o o o t o t o o t o t o l o o i o t o a t a t o o o l o r o t o o o l o t o i P P P P 9 S

o o o 6 b F N F 6 N o r o o € @ d ) o s o T t s o F N N F o ( o @ o o r g o c ) N o < . ) 6 @ F N t s @ b o F € 6 N o t o @ F ( o o $ 6 N b o F o r o t s o
o ( l l F N G ) O r t O 6 O 6 O b O 6 O r t O < t C O N ( O F O O T g ) N O t C O F O O N 6 O T N 6 € F t F O C t @ O F e N C t T N 6 N O N 6 F O ) N $ ( o ( ' t F O b F
r i  r i  r o  t o  N  t s  a t  o t  o  o  c t ; ;  s i  c i  c t  a t  t '  $  +  d  d  < c t  < o @ N  N  c t a t  o  o  o  o r o  o  o ; ; ;  n i  a i  a i  d  F i  d  d  +  +  +  +  d  d  d  G t  < o  < o  < r i  d  N  t s  t {  i l  d  d  d  c d
O O 6 6 b h 6 6 6 @ ( O @ @ O @ ( O ( o ( D @ @ ( O ( O @ @ @ @ @ @ @ @ @ @ @ F N t s N t s N N N t s F N F F F F F t s F t s N N t s t s t s t s F t s t s T \ N N N N
c t c ) o ( ' ( o c ) c t ( ' ( ' ( . ) ( . ) ( ' ) o o o o ( t o d ) ( t ( t ( ' ) ( " c ) o c o ( o c ) o o ( ' ) c ) c ) g ) f J ( t F ) g ) ( ' ) ( t o o o o c ) o g r o o o o o o o o r r o ( o o o o o o o s )

o t + o N t s F n o N @ o o N o t F F t F o o @ o N 6 0 F o @ o F 9 @ o F * @ 6 0 0 6 t s o F N t o N o o r o N o t @ t s @ o Q E o t l o ( o F @
o @  o  o  o  e  o  o  F  F  N  N  N  ( 9  ( i )  ( " )  r t  $  t  r o  r o  n  o . 0  ( o ( 0  N  N  F  t \  @  o  o @  0 ,  o ,  o r o ) o o  o  o  o  F  F  F  N  N  N  N  c t  N  N  N  o  o  o  o  o  o  o  o
o o  o  o  g ,  O  O  O  O  O  O  O  O  O  o  O  o  o  o  O  o  O  O  O  O O  O  O O O  O O  O O  O  O O O F  F
c i c i c i G i s i c j c j c ' d f ' r ' r j r ' f ' r ' f i g j f ' F ' c ' F j F j F j c i d a j d f ' a j a j d o d o d d F j . j r j d d d d d r j d f ' r ' F j d F j f ' r j F j F j a j c ' f ' F i c i d d d d d

t s t s F t s N N N N N N N F ( o ( o ( o ( o @ ( o @ @ @ ( o ( O ( o ( o @ ( o ( o ( 0 0 ( O @ @ ( o @ b 6 6 6 0 0 6 6 0 0 n h b O 6 0 6 0 0 0 0 0 h 6 6 0 ( ) 6 6 6 6o ? o ? o l o l o l o ? o ? o ? o l o ! o ? o ? o ? o ? o ? o l o l o ? o ? c o l o ? o l o ? o ? o l q q o ? o l q o ? q q q q o ? o ? c o ? o ? o ? o l o ? c q o ? o ? o ? o ? o ? o ? o ? o ? o ? o l q o l o ? q q o l o ? o ? o ? o ?
N N N N N N N N N N N N N N ( \ N N N N N N N N N N N N N N N N N N N O I N ' I C I N O I N N N N 6 I N N N N N N N N N N N N N N N N N N N N N

N N N N t s N F t s t s N t s N F t s N N F N N t s N t s N t s F t s t s t s F t s F F F t s F N t s F @ @ @ 6 6 6 @ O O O O O O O O O 6 6 O O 6 O O 6 O O 6 6
o ) o ) o ) o r o r o r o o o o o o o o r o r o o r o r o r d r d ) o o r o c ) o 0 ) o o ) o o o o r 0 r o ) o ) o r o r o r o r o r o ) o ) o ) g ) o r c r o ) o r g r o r o r g ) o o r o r o g ) o r g r g r o o o ( D ( D
a j d d a j . j d j e j c j F j F j d . j c ' F ' r i F j d F ' r j F j r i f i c ' F ' t j c ' r ' F i c j F j c j c j d c j F j G j c j F j a j a j € j F j a j a j c j a j F j a j r j d r j a j c j f ' a ' f ' F j d c ' c ' r ' ( " ' r j ( ' j d

t s t s F N ' \ t s t s N F t s t s N F t s t s t s F t s t s N N t s F F N F t s t s t s N t s t s N N t s t s F F t s N N t s t s t s F F t s F F F F F F F t s t s N N N N F N N N t s F
c ! c ! o { c ! o ! c ! c ! c ! q c j o J c ! o l c ! o l a ! c ! c ! q r ! c ! o { q q q . ! q q c ! c l c . l c ! c ! c ! c ! c ! c ! o ! c ! c ! c ! o ! c ! q q c ! n c ! c ! o ! c ! n c ! c ! c ! q q q c ! c \ c ! q q q n c !

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ r \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
C I N N 6 I N N N N N N N N N N N N N N N N N N N G I 6 I N ( \ G l C l 6 l N O { G l N G l 6 l N G l N A l N 6 l c . , | a l G l C ' , l 6 1 6 l N 6 l N ( t ^ l S l S l a l 6 1 6 l N N N 6 1 6 l C t N N

o ? o ? o ? o ? o ? o ? o ? o t o l o l o l q o ? o l o ? o ? c q o ? o ? o ? o ? o l o ? o l o ? o ? o ? o l o ? o ? o ? o l o ? o ? o ? o ? q o ? q q o ? o ? q o ? o ? o ? o ? o l q q o ? o ! o l o l o l o ? o ? o l o l o ? o ? o l o l o ? o ?
@ @ @ @ @ @ @ @ @ @ @ < o ( o @ @ ( o ( o @ @ @ @ @ @ @ ( o @ o @ @ @ @ @ ( o @ ( 0 ( 0 @ ( 0 ( o @ @ @ ( o @ @ @ @ ( o ( o @ . o ( o @ @ @ @ @ ( o @ @ @ @ @ @ ( o ( D

c ) ( ' ) ( ' r ( ' ) ( o ( ' , o o o r r f ) f ) ( Q ( o ( ' ( ' ( ' ) ( ' r o c ) c ) o g ) ( , ( ) o o F r c ) c ) o o d ) c ) r ) ( o o ( o d r ( ' ) r o f ) o ( o ( o o o o o o o o o o ( t o o o o o ( t ( t o c ) o
9 q q c q q 9 c c c c g q q q g c q c c q q g q g q q g g c g q g 9 q g g g g c q q c g c q c q q q q c 9 q c q c c c q q c q c c c
* \ t \ t t t t t t * 3 \ t t t $ t t t t t r f t t r t l f * $ t * 9 t l { S t 9 * S t t g t t ! t t t r t t l $ r t $ t $ t f t t $ t ! t S $ t r t \ t t t t $ t t t t $ t S t

t r t r + t o b o 6 0 0 6 0 6 6 6 r ) r r o r r n b o r o 6 h 6 r o h b b 6 6 ( ) $ r o r o 0 @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ ( 0 @ @ @ @
N N N N N N N N N N N G I N N N N N N N N N N N N G I N ( \ N N N N N N N N G I N N N N N N N N N N N N N N N N N N N N ' I S I N N N N N N G I N
c q q q q c q g q q g c q q c c q q c q q q c q c c c c 9 q q c 9 q q 9 g q 9 q c 9 q c 9 c 9 q c c c c c c c c q c q q c q q q q c

c ! c ! c ! c ! c ! q c ! q c ! c ! c ! c ! c ! . ! c ! q c , , l c ! c ! c ! q c ! o i c ! . ! c ! c ! q c ! n n | q 6 { q q q c ! c ! r I ' : ' : l ! : ' : r : ' : r : I : : I I I . : : I l r : : r r I r I I
c ) . o ( r o ( o d ) d ) o ( " ) c ) c r o o o o c ) o d r o o c ) o o o o o o o o o o o o f ) o c ) F ) ( ) o d r ( . ) d ) o f ) c ) d ) d ) < o d ) ( o ( v ) ( o r r c ) ( o o r ) o d ) ( Q o o c ) . e ( n F ,
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
N N N N A N N N N N N N N N ( \ A I N N N N N N N N N N N N N N N N ( \ N N ' I N S I N N N N N N N d N N N N N N N N N N N S I N N N N N N N N

q q q q q q q q q q q q q q q q q q q q q 9 q q q q ! q c ? v ? u ? q c ? c ? q ? c ? c ? q ? q ? u ? q 1 2 q q ? q c ? u ? c ? q u ? q q u ? q q q q r l q 1 2 q q q q q q ( l
b l o r o r o ( ) r o 6 6 r r ) r o r o 6 0 0 0 0 6 r o 6 r o ! o n o o 6 6 0 6 b h b o 6 6 6 6 0 0 b 6 6 6 0 6 6 r o r o r o 6 r o o 6 r o r o r o o 6 r ' ) b r o r o 6 r ) b ! o 6
@ @ o @ @ @ @ @ @ @ @ @ @ @ @ @ o @ @ @ @ @ @ @ @ o @ @ @ @ @ @ @ @ @ 6 @ @ @ @ @ @ o @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @

a t l a a ! 1 ! a ! : q a . q . q a a a l J a a . q ! q . q . q t q q q q u ? q q q ? q q q c ? c ? v ? c ? c ? s ? c ? q c ? c ? 1 2 v ? c ? c ? ( l u ? q c ? q q r l u ? q q q r l r l q r l
N N N N N N 6 I C A C ! 6 I N N C I N N N N N N N i I N N N N N N N N N N N N N N N N N N N N N N N N N C I N C { C - , I N N N N O I N N N N N N N N N N N

\ c ? o ? u ? r q c ! \ c ! o q a ? C a o g c ! \ c ! q r c ? o l a o q o ! q q a \ I q o q c ! u ? o ? c ! ( | o l c ! q o q r a \ q c ! c ? o q r c ? q o l r a q o ? i a q o q ' : c ? q \ q c ! a
{ ! O o @ t s F O O g r O t O O F r C a N C ) C ) i t W t O 6 @ @ N t s F @ O O O O O O O O F F F N N N ( ' ) ( t ( f r C . ) S S r i ' t ( ' O O n 6 @ @ @ @ N N t s N 6 O O

3 S $ S S $ 3 S S S E 8 8 3 8 3 3 3 3 3 3 8 8 8 8 8 S 8 9 3 3 8 s 3 3 8 3 3 3 3 3 3 3 3 3 3 8 3 3 S E 8 8 E 3 3 3 3 3 3 3 8 3 3 3 3

@

o
o o o o o o o o r o o r o o r o r o r o o o o o o o o o r o r o o r o r c r o r o r o r g r o o r o o o o o o o o o o o o o o o o o r o r o o r o r o o ) o r o r o r o o o o r o ) o ,
N N N N N N N N N N N N N ( \ C I N N N N N N N ' I N C ' N ' I A I N N ' { N ' I A I C I ' I N N N N N N N C l ( \ I N N N N 6 I N C I N N N N N N G I N N N N N G I N
o  ooo  o  o  c i  o  o  o  o  c i  d  c i  c i  d  o  o  o  c t  c i  c t  d  c i  c i  d  d  c i  c i d  c i  c i  o  c i  o  c i  o  o  ooo  c i  c i c i  o  o  o  o  o  o  oo  o  o  o  d  c i  d  c i  c t  d  c t  d  c t  dc i  o

o
(L

I
L

F

I
I
I

q q r l r c ! c ! q c ! c ? C C . q a a A q q c ? c ? q q q q q \ \ \ \ o q o q C C C e o ? o ? o ? o ? o ? q q q q q g q r r r r t t r c ! c ! c ! o { c , ! o { c ! c ? c ? c ? C C
o ) o ) o r o o o o r o r o o o o 0 r o o r o ) o r o ) o r o r o o o r o o o o r o ) o r o o ) o r o r o ) o o o r o r o r o r o o o o o o o o o o o o o o o o o o o o o o o o o o
o o o r o r o o r o r o o o o o o o o o r o r d r o r o ) o r o o o o o o o o o o o o o o o r o r o o r o r o o o o o o o o o o o o o o o o o o o o o o o o o o
o ) . o . o , . g ) . o , . o , . o , . o , . o , . o . o , . o . o . o - o , . o ) . o , . o , . o , . ( D . 6 , . o . o , . o ) . o , . o , - c | . o , . o - o , . o , . o , - o , . o . o , . o , . o , . o , . o , . o . o . o . o . o .
b b r ' ) o r o 6 1 / ) 0 r o o r o h o o o 6 6 r o 6 6 r o b 6 6 n b h h 6 6 b b b 6 b b 6 6 0 6 @ @ @ ( o @ @ @ @ @ @ @ @ @ @ @ ( 0 ( o @ @ @ @ ( D ( o @ @ @

N O { o ( o F @ O O F N O w o @ F O O O F N O 9 O O F 6 O O
o o o o o o o @ t s N t s N t s N N N N N o o o @ € o o @ o o o

a

Fii

F

o

(D

!t

$

o

o a- = )o i i

;€s€.!
ifsE=

E  o -
o  o . : g r i

E =  E  f
; d E i
5  F -

o  6 -

E E f ;
< G c

uJ

=  E ;
. ^ Y E C
- e 6 q

ul

€* ti
5 r  s E  - e

!5!:Fj
eE+eit* ! 6 4 s . 3

: o
. Y J  ^ .

E*":€ iu l t t t
o -

sE-j

sf€-!
o-

E e l e e
2 - l l  o  I
a = 6 0 h

I  s*6, i". !
(9

t,

t

3sigF!
gEi s Fi
ss$ j

J J . 9

*Ei
E  P :
: o

: E 5 !
SE E E-  a 5 l

E*i

t

s
F

z_

g E g
E < 3
@ -

_ 5 E q
= {  h
c \

o :

I !1
E U I

E Stgj
b i
: >

F N O t o @ F O O O
o o o o o o o o o o

F F F F F N

s  @  t s  6 O  O  F  N  o  3  O ( O N  ( o  O  O  -  d O  t O  O  t s  6  ( ! O  F
o o o o o t t i i i t i 3 n i 6 0 0 6 0 6 0 0 0 0 0 @

I
I
l
I
I
I
I
I
I
I

I
I
I



I
: 9 9 9 9 9 : ! 1 9 \ q o ? r q a u ? q e o ? q r a ? a q q \ q q i c ! a ? a u ? 9 \ q o ? q r q a ? a ( | q \ q d ? q r s { o t c ? a q q \ \ o q o ? q g ' : q c ? c ?gggg$9333333385s5555$$$$SS3$S$$3$$$$33$$$$$S$SS$3S3$S3S$$333SS$S35

o o o o o F F N 6 l o c r c ) t t t ! t h h ( o ( o ( o N N N r o @ r o g ) o o r o o o o F F F N N N N ( ' ( ' o t t \ t t r o b 6 6 c r ( ! ' ( o @ ( r ' F N F F ( o 6 6 ( o ( o 0 )
o t o i d a a a a o a o c t c i o o o o o o o o c t o o o o o o o c i ; - - ; ; - ; ; ; ; ; - ; ; - - - - - - : - - : ; : : - ; - - ; - - - - ;
N N a Q a a a o a o o o o o o o o o o o o o o c ) f r o ( q f r f ) c ) c O o r ) r ) ( ) ( . ) ( ' ) C ) c ) ( ' ) ( q ( " ) ( ' ( q ( q ( " t F r ( ' c ) ( ' ) ( . ) ( ' ) o o d ) d ) c ) C ) e ) ( t o o o ( t o C )

! o A A 9 O I 9 ) a Q Q o o o q E rN t s F t s t s N t s @ € ( D C O ( o ( o ( o ( o ( o O o o o o o o r O o o r O o @ @ @ o € @ € O O O ( o ( o 6 O O O 6 6 6 6 ( o c i t a 6 . i 5 d t . 6 o 6 6 o @ 6 @ @ o @ @ €
6i Gi 6i ai oi 6i 6i ci Gi ai .i ni ai.i .i ^i oi ci Gi ai Gi ci 6i ci 6i ni 6i 6i 6i .i Gi Gi oi si si ai ci ai ni.i ci 6i oi ci d ci ci si ^i oi oi ci Gi 6i oi d ci d ci ci 

"i 
ci 

"i "i 
a 

"i

t

e e5g5 !
o a

! E l' g t

;€ug.i
$ $ig,
!; E!

o -
c E q
i E c
Y  q c

q o c

uJ

€  o ' i

E i f ;
^ u G c

u,

€* ti
g)
Nts

o
o
o)
ts
o

c)

c)
o
!t

o)
N

6

si

O)
c)

N
N

F
N

N
o

(.)
N

c?
b

c?
N

o
o
,A

ro(I)
o

5 t t , f ; - e

! ! i :#$

F€fgs$
. 9 - Y  ̂ -

eFE$i
a -

;E"i

siE-!
9 I  E €
- l j  o  I

E# F$

:

EFFgi!
tEl s Ft
ss$ !

9 b

€{!
E  9 \

: o

t* ei-  - o s l

! .
€€ s!
aE"r('

! l

! l

=l
) l
J l l
e l

r l
J 1

- t

F s!
E < j

o

-5p
= <
o-

IE3
E SiAi

P N
E !

E >

It 6 (O @ F l\ @ O, g) O O F F N N c) () t
N F F N F N F N T \ ( p ( p @ ( o ( D ( D O ( D @
o o o o o o o o o o o o o o o o o o
o o o o o o o o o o o o o o o o o o
o o o o o o o o o o o o o o o o o o
d d d d d d d d d d d d d d d d d d

q q \ aq o? q i q c? a c? q \ 0q ol q r 6!
(o (o (g @ @ t\ F N l\ F ts ts ts t\ ts (o (D @
F'\ F F F Is ts F F F F N F N Is F F F
o (') fr) () f) fr) c) () (t o o o o o o o g) o

!t t \t O b b 6 n (O (O (g (O (O (O (O N N ts

o o o o o o o o o o o o o o o o o o

@ ts @ (D O N (9 ti 6 (O F aO o) O F N (', tl

@ @ Gi rci ts F F ts N N F F ts cci at at dtcd
o o @ @ € @ @ @ o @ @ @ o o @ @ o @
o o o o o o o o o o o o o o o o o o

|o |o (o (o (9 (o F F F o cO o o o) o) O, Ot O O o o o F F F F N N N N N F, (q (t fr) r) tt rt t
O O O O O O O O O O O O O o o o o F F F
o o o o o o ci ci o o o o o o o e o o o o o o o o o o o o o o o ci ci ci ct ct ci ct ci

o c ) l o F o ) F a r r * ( o c o o 6 t t t ( o t s o r F o t ( 9 t s o ) F N t b t s ! o o F ( r ) r i @ F @ o F N t l o ( o ( o o r o F c r r s b
o r o i o i o t o t c i c t c t c i c i ; ; - ; - ; c i c i c i c i s i o i c i c i c i c i c i c i € + + + + + + d d d d d d d d d c t d c t c t
s b b B b 3 3 3 3 3 3 3 3 B 3 3 3 3 3 3 3 3 3 3 3 3 3 3 S g S S S S S 3 3 S 3 g S S S B B 3 E S

s t o | c ) ( . r o ! t ! t r t hq q q q q c c q q
o o o o o o o o o

F N O f r ) O O g ) N F O O I \ b C ) r O r O ( t O @ N q r u ) e O F F N ( g r ( g O t @ N b ( D N b a O F \ t ( o t O O N t ( D O O r O F N f r r t h O O ( g ( g ( O 6 O b t r C
N t f ( O 6 O N t @ c O O F o o N O t o N t b t s o o N + n t s o O - c ) t < b F o c t F N < 6 ( o ( D o ' O F c ) t 1 6 @ F 6 6 F o i d t + 6 d t t s 6 6 6 ; o i d 5 + o

o o l o c r < ) e a a c i - - - - - - 6 i 6 i c i s i o i s i d d c i c i c t c i + + + t + + + d d d r i r i d d c i < o r o c t < o c t < t < o @ F N t s F F F r x r x . o o c o c o 6 d i
F t s N N @ @ a @ o @ @ c o a a ( o € . o c a c o @ @ c o a a c o c o a a @ l o @ @ @ ( o @ @ c o o @ @ c o @ ( p € @ ( o o . o ( o € @ ( D ( o ( D € ( o ( p ( D o 6 ( o . o ( o ( o ( o @
o o o o o o o o f ) o ( 4 ( o o ( ' ( i ) ( ' ( ' ( ' ( ' d d ( ' ) ( r ) ( . ) ( r ) ( r ) ( c ' t 6 0 c l d ) d 6 6 6 0 0 6 6 c t 6 0 c t c t o 6 a 5 6 6 c 5 c 5 c 5 c 5 c 5 c 5 . , 5 6 d < 6 6 d d 5 6 d 5 a )

O r N ( ) { r f ) @ N O O O F N O t t f O ( l t t s @ O T o ) O F N N C ) $ l O l O ( o t s O @ O O O T N N ( ' d ) t O O @ @ F € O O O O O F F N N C ) ( ) t t h O @ @
s s s s v v v 9 = € h o o b o o o 6 0 0 b 6 @ @ @ @ @ @ @ @ @ @ @ @ @ t s t s t s t s F t s t s t s F t s t s N t s t s N N t s o o @ o @ @ 6 6 @ @ 6 0 @ @

F j F j F j e j c j F i d c j c j d F j F j F j r ' r ' r ' r ' r ' r ' F ' r ' F j d F ' c . j G ' d f ' c ' r ' r ' F ' . ' F ' c ' d F j d d r ' F ' r ' F ' r ' F ' F ' F ' c j d c j F j F j F j F j F j o ( . j ( . j d

g, o, g, o, o o, g, or o o, g) gr g) g) g) o o o
o o, o, o o, o o, o, o, o, 0, 0, o, g) 0, g) 0, o

ri d t'i c.i ci d ai d ri <.i ci ci ci ci ai ai ar <'i

F F F F F F F F ts T\ F F ts I\ F IS F F
c! c! c! cY cJ c! cJ cJ c! c! c! c! o! o! o,l o! o! c!

q) E) !9 !9 !0 !0 E) @ (o o co co o o o o @ co @ @ @ o € € @ ro o !o co ro @ @ @ @ @ o o (o o o (o (o o ro co o o o,
a o o o o o o o o o o o o o o o o o o r o o r o r o o ) o r o r o r o c r c r o r o r o ) o r 6 r o r o r o r o r o r o o r o r o r o r o r o r d )
d a i c . i c . i d a i t ' i d c i c i c i d c i c t c i c t c t r t d r t r i r . i G i c t c t F  r i c t r t r t t '  r i d F i r i t " i t . i t ' i d t '  a t t '  r t r t t '  r '  < '  c i

It s N N t s t s F N F t s N N F N F N F t s N F F t s N N N F F N N N t s F N N N F t s N t s N N(  . \ c ! c ! c ! c ! c ! q c ! c ! n n c ! n c ! c ! c ! c ! c ! c ! c ! c ! c ! c ! q q c ! c ! c ! o { q . ! c ! q c ! q q q c ! c , , l o {

t t t O 6 O 6 O (O (O (O (O (o (O (O F t\ t\

o o o o c i o o o o o o o o o o o o o

Q !o € E !Q Q O E N (r) rc o (o ts @ o o F N aD (', { b (D ts o o, g, o F N (') (.) !t ro (o (o ts 6 o g) o o F N N d) i
I O I I A O q S t t t t i rf t lf h ro 6 6 ro b n r) |r) |o !o lo @ @ @ @ (0 @ @ @ (o (o (o (0 (0 F ts 1\ F ts N N

E g. g g E E E g g E g g E g g g g E g E E g. E g E E E E E E E E E E g g g _g g g g g E. g E E g
( o ( o ( o @ ( o @ @ ( o @ @ @ ( o ( 0 @ ( o ( o ( o ( o ( o ( o ( o r o @ ( o ( 0 ( 0 ( o ( 0 ( 0 ( 0 ( D ( o ( o r o @ @ @ @ @ @ ( 0 @ ( 0 ( o ( o ( ! ( o ( t |

O sl * (O cO O cl !t @ o O F (') rO N o O N C) o F @ O e (O { (O N d, O N a) b @ N dr O F (') t rO (o 6 o) O F N C)
o a q l q l o o c i d c t c i - ; - - - ; s i c . i . i s i c i 6 i a j n i d r t r t r t c . i + + + + + + { d r j d d r t d r j d r o @ t o < t(e (O (O (e (O I\ ts ts ts F F N N N F F N F N N N N ts F ts F F ts F ts N ts ts N F ts ts N F ts N F N F N N N N
a 9 a a a o o o o o ( ) F r c ) g ) o o c ) g ) o ( " ) ( ' ) . ' ) c t c ) ( . ) ( 4 ( o ( ' ) ( ' ) d ) a ) o ( 7 ) ( ' r c ) c ) c ) c ) ( . r c r o c r ( ' r o o o o o

S! q! q, !? q? ! ! ! ro io A @ (o (o (o t! N N o o o o O, O, g) g, e O O O O F F F F N N N N N rt c) (9 (9 (') t tt !i
o O O O O O O O O O O O O O O O O O o o o o o o o o F F
o c i c i c i c t c i c i c i o c i o o c i o o c r o c t c t c t c t c t o o o o o d d c i d d c t c i c t c i o o o o o o o o < t c i o o I

I
I

I
I

S q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q
* ! c r + t ! t ! t r c Q r t { { ! t * t i r f t f t * t t t ! t t r t t f t t t t t t t $ $ $ t f ! t ! t ! t ! t t t t Q t t $ t t t ! t t t ! t ! t r t ! t r t $ t t t t t ! t ! t ! t ! t t t t

(o

E
9 ) Q o r o r g ) g ) o o r o r o o g r g r o o r o o r o o g ) o r d ) g ) o ) o r o r o r o r o ) o ) o ) g ) o g ) o ) o r o o o r o ) o r o r o r o ) o r o r c r o g r o o o ) ( D ( D o ) o r g ) o ) o o o ) o ) o o o o ,
c ! q q c !  c !  q  c !  q  6 i  {  {  {  {  {  q  {  {  {  {  {  6 !  {  {  {  6 i  {  q  6 i  q  {  {  {  {  F i  n i  {  {  6 l  { 6 i  6 i  6 i  6 1  6 i  6 i  {  6 i  6 i 6 i  F i K i i i i i { i i F i 6 !  6 i  6 i  {  q q  {  {  6 i {  t
o ci d ci cj ct cj cj ci ci ci o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o ct o o o ci o o ci o o o o o o o o o ci o o o g

6
o-

( r t t l t 6 ( O ( O t s N C O 6 O r rq s \ o . e { r \ q ( \ N c u * - R 3 8 S S S $ 3 3 3 S B B g E E h b 3 3 g g g 9 9 5 5 5 $ $ $ $ S S $ $ $ 9 9 9 € S € S S S S S S S g g g g B
F F F t s F F F F N t s N N F F N t s F F N t s N N N t s t s N F N t s t s t s F t s F F N F t s t s N N N t s t s F F E t s t s t s N N t s t s F F F F F t s F t s t s t s t s t s

c i c i c t c t c i c j c t d c t c i c i d d c i c i d o o o o o o o c j c j c j o o o o o o o o c j d c t c t c t o c l c t c t d c i o d o o o o o o o o o o o o o o o o o o c ,

q q q E q q q q d a a a a a 4 4 4 d d d d d d d d d d d d d E d d d d d 4 d 6 d d d d d d d d s d d d d d d d d d d 4 E a a d d d d
N N N N N N N N N N N N N N N C . , | N N N N N N N N N N N N N N N N N N N N N N N N N N N N N C { N N N N N N N N N N N N N N N N N N N N

N N t s N N N N N
o t s l c t c t c t c | N N

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
N N N N N N N N N N N N N N N N N A

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
N N N N N N N 6 | N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

t s F t s N N N F
ai 6i si ci ai ci ai

o ? o ? o ? o ? o ? o l o l c o ? o ? o ? o ? o ? o l o ! o l c o l q q q o ? o ? o ? o ? o ? o ? o l o l o ? q o ? o l o ? q o ? o ? o ? o ? o l o ? o ? o ? o ? o l o ? o ? d l o ? o ? o ? o ? o l o l o l o ? o l q o t o l o ? o ? o l o l o l o ?
@ @ @ @ @ @ ( o ( 0 ( o ( t ( o ( o ( o ( o ( o @ @ @ @ @ ( r ' ( o @ ( 0 ( o ( o ( o ( 0 @ @ ( l r ( 0 ( o ( o ( o @ @ @ @ ( . o @ ( o @ @ ( o ( o @ @ ( l ' ( 4 ' @ @ @ @ @ @ ( t ' ( o ( o ( o ( o @ ( o ( o ( 0 @

@ ( D @ ( O @ @ @ @ ( o ( o ( o ( o ( D @ ( o ( g ( g ( g ( g ( g ( g ( 9 @ ( o ( o @ ( o ( o ( o ( o ( o N t s F l \ t s t s N t s t s f \ F t s t s F N t s t s t s F N t s N N N t s F t \ F
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
; - - - - ; - - - ; ; ; ; ; - - - ; - ; ; - ; - - - ; - - ; ; - ; ; - - - i ; - - - - - - - - - - - - ; ; - ; - - - ;

( o ( l ) ( l ) ( o ( o ( o @
N N N N N N N
o o o o o o o

c ? c ? q ? q ? q ? q ? c ' l q ? u ? c ? c ? c ? c ? c ? q c ? c ? c ? u ? u l c ? c ? q u ? u ? c ? u ? c ? u ? g u ? q u ? u ? u ? q u ? u ? u ? q c ? u l v ? u ? c ? c ? c ? c ? u ? q q u ? u ? r 2 u ? q v ? c ? q u ? ( l q r | q q c ?
6 I A N N N N N N N N N N N N N N N ( \ N N N N N G I S I 6 I G I 6 I ( \ 6 I N N N G t C I N N N G I N N N 6 { N N N N N N N N N N N N N N N N N N N N N N N

a eo  oeea o  F  c i  d  c t  c i  d  < . i  d  c i  r i  d  F i  r i  r i  F  r l  r t  r t  d  r t r t  n t r t  dF i  r i  c i  r i  r i  d  G i  r i  r t  d  F i  F i  F i  F i  d  d  d  d  d  d  e :  c l  c l  c i  a i  c i  < ' i  < ' i c . i c . i c tc . iddc ic " j
a a a e a a o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
N N N q N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N A { O I

e o o o b e h o b o o o o o o 6 0 e o o o a D o h o a a o o n n a n n n e o o a n n o o o o D 0 e a n n o n b b o o o o o o o o a e

! 4 | ! o ! o ! o q ) l o r o | o | o r o r o r o r . ) | o r o | f , r o o b o o r o ! o l o ! o | o r o r o o r o n ( r l o | o n | o n b b ( ) o h o o o o n b b 6 6 b n n h n b 6 6 o 6 n 6 6 6 b
@ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ 6 @ @ @ O @ @ @ @ @ @ @ @ @ @

9 C e l a a . q a a a n a c ? c ? q u ? c ? c ? q c ? c ? u ? q q q q q q q q q c c q q q \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ o q o q c c c o q c o q o q c o q c c c q
8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 r 8 8 r 8 8 8 r 8 8 r 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 r r r
o 9 9 9 A A O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O c | O O O c | c ) c ) c ' c ) c ) c ) c ) c ) c ) € ) c ) c ' c )
d qt' d d d d d d d d d d d d d @ d d d d d d d d d d d d d d d d d d d d d d d d ro' d d d @' d ro' d d d d d d d d d d d d d d d d d d <o'

c c c ! l q o q g c ! a 9 o q c r c ? c ? \ q q q a ? c ? \ c q r c ? : t q \ o ? c q q u ' t q \ o ? q r q l v ? q q o ? q r q c ? q q \ q o ? q r c ! c ? l c ? q \ ! q o ? q r
E |  a  a  aQ  o  o  o  o  oo  F  F  N  N  N  N  N  N  ( t ( t  ( q  ( ' )  c )  c )  c ) t t  t  ! t  t t  ! t  r t  {  6  0  n  n  n  h  ro  n  o  (0  ( t  @@@ @ @ @ F  F  t s  N  F  N  t s  F  t \  F  @6( 9 ( 9 ( 9 ( 9 ( 9 € N  N  t s  N  N  N  F t s  N  N  t s  t s  F  N  F  N  N  N  N  N  F  N  N  N  N  F  F  N  N  N  N  N  N  N  N  N  F  N  F  t s  N  t s  t s  N  N  F  N  F  t s  F  F t s  t s  t s  N  F  t s  t s  F t s
o o o o o t ) c ) ( ' ) c ) c ) o g ) ( ) c ) c ) o ( t s ) s ) ( ' ) ( ' ) ( r ) f r f , ( . ) ( ' ) ( . ) F ) ( ' r ( t ( ' ) o o c ) c ) ( " ) ( r ) ( . t ( t ( 9 ( 9 ( t ( t o o o o o o o c ) o o c ) o o o ( ' , c t c r c ) c ) c ) o o

n l { r 9 l o ! 9 \ O O O - N O t 6 O N O O O F N o t O O t s O O O F N o i 6 O F @ O O F N o { b @ t s @ O O F N g t O g F O O O F N ( ? t O O t s
9  9  9  9 9  A  O  O  F  F  N  N N N  N  N  N  N  N  N  O  O O  o  o O O O O O  t {  !  t t  { t  {  t  *  D  S  o  n  n  o  D  b o O @  @ O  @  O  @  @ O
N N N q N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

I

I
Il
E

EI
I



F F - t \ t \ l \ t \ N F F F F l s O 6 6 O 6 6 6 o @ @ 6 6 o 6 o o o o o o o o o o o o o o O ) o d t O T o O T o O T o ) O O O O O O A A a A a A Q A Q Q Q
c c o q o q o q o q o q o c o q c o q o c c q 0 9 o g o q o c o g o g o q o q c c e c c c o q o q o g c c e c o g o q c o q o q 0 g c o q o q o g o g o g o c o q o ? q o ? o ? o ? o ? o ? o ? o ? o ? o ? d ? o ? o ? o ? o ? o ?
N N N N N N N N N N N N N N N N N N N ( I N N N N N N N N N N N N N N N N N N A N N N N ' A N N N N N N N N ' I N G I N N N N N N N N N N N

q q € € E E € € q q a a a E E q t s E q d d d 4 q E E 6 q E E q a E q q q q e e a E E q q q q q € € E S E E E E E € E q € E € q E E
O O O O O O O O O O O O O O O O O O O O O o o o o o o o o o o o o o o O O O T T

8.8.8- 8- 8- 8.8.8.8.8.8.8.8- 8- 8- 8.8- 8- 8- 8.8.8.8.8.8- 8.8.8_ 8.8.8.8" 8.8.8.8.8.8_ 8.8.8- 8.8.8.8.8.8_ 8.8.8_ 8-8_ 8.8_ 8.8.8- 8- 8- 8- 8.8.8. A A a
@ ( o ( o ( 0 ( 0 ( 0 ( 0 ( o ( D @ @ @ @ ( I ' @ @ ( ! ' @ o @ @ @ @ ( . o @ @ ( t @ @ @ @ @ ( 0 @ @ ( o @ @ ( o o ( o @ @ @ o @ @ @ @ @ @ ( 0 ( o @ @ ( o ( o ( o ( o ( o ( t @ ( D a t ( D ( o

a q q q \ o q o l q q r c ! c ? a a q q \ \ o q o ? o ? g r c t c t c ? c ? a q c ? q \ \ o q o g o ? 9 g r r c ! c ! c ? d ? . q . q q ? c ? q q \ \ c o q o ? q q q q r r c ! n d ? c ? c ?
o  o  @  o  @ o @ o o o  o  o  o  o ,  o ,  o  o r  o )  o ,  o r  o ,  o  o  o  o o  o  o  o  o  o  o o o  o o  N  N  N  N  N  N  N  ( _ \  ! !  f !
t s F N N N N t s t s t s t s F N t s t s t s t s N F t s N t s 6 O O 6 O O O O @ @ 6 O 6 @ 6 6 6 O O . O @ O @ @ € € € € @ @ @ @ @ € A € C O € € @ . p O A A A
o o o o o o o o o o o o o o o o o o c r ( Q o . . ) ( ' ( ' ( 4 ( ' ) o ( ' ( " r ( ' ) ( ? ) c ) o ( t ( ' ) c ) ( t ( Y ) ( r ) ( f ) c ) o o o o o o o o o o o o o o o o o o o o o o o o o

c ? a q \ o q o q o l o t q ' : r . t d ? c ? . q a u 2 u ? q \ \ c c o ? o l q q r r c ! c ! c ? c ? a a u ? u ? q q q \ \ o q o q o q o ? o l q q q - t : ' : c ! c ! c ? c ? c ? a a a u ? q q q q
@ @ @ @ ( 0 @ @ ( o N t s N N t s N N N N t s N N N t s F F N € O O @ € O O O 6 6 @ O € O O @ @ @ O @ O € O ) O O ) O O O O O O O O O O O O O O O Os S s S s S s s s s s S s J s s s $ s s $ s 3 s s $ $ s 3 3 s 3 3 3 s 3 3 3 3 3 3 $ s s s s S s s s s s s s S s s s $ s s s s $ s s

o ? o ? o ? c q q c g g t r - - : r q c ! q c ! q c . . . | q q c ? a ? c ? c a c ? a a a ! t q ! . q u ? u ? c ? Q q u ? q c ? c ? q q q q q q q q q q \ \ \ \ \ \ \ \ \ \ \

5 5 5 s s s s $ s $ $ $ $ $ s s $ $ $ $ s $ s $ s s $ $ s s s $ $ s s $ s $ $ s s s s $ $ $ $ s s $ $ s s s $ s $ s s s $ s s $ s $

O F  F  F  r  N  N  N  N  N  C ) ( / r ( O  c )  ! t  t  r t  s i  {  h  6  6  r O  O  @  @  @  @  @  N  N  N  N  t s  N  O  O @ @ O €  O  O ) O )  O )  C ) O r O ) Q O Q Q Q Q Q  E  F  F  F  F  ( !  ( l
| f ) 6 r ) r f ) b 6 r O ( i ( j r t q ) 6 O 6 6 b b O 6 b b 6 6 6 h 6 6 b b r O 6 6 r O h 6 r I ) r O O | o ( ) b 6 6 6 6 6 6 b ( O ( 3 ( O ( 0 ( O ( O ( O ( O @ @ ( o ( o @ @ @ @ ! 0 ! 0
N  t s  F  t s  t s t sN  NN t s  t s  t s  I \  t s t s  N  N  FF  t s  F  N  N  N  FN  N  t s  F  N  t s  N  N  N  N  N  t s  N  t s  N  F  t s  t s  N  NN t s t s  N  t s  NN t s  N  N  t s  t s  t s  t s  t s  t s  N  t sN  t s  t s

c i c i c i c i c t o o d o o o c i c i c i c i c i o o o o o o c t c t c r c t c t c t c t c i c i o c i c t c i c t c t c t d c i c t c t o c i c i o o o o o o o o o o o o o o o o c r o o o o

= 9 = = = = = = = = = r = s 3 r r ! < s t s s o o o o o o o o o o o o o o o o o o c ) o o o o o o o o ( ' ) c ) c ) & ) 0 c ) ( ' r ( " r ( t ) ( v ) ( o o ( ' , d ) ( ' ) ( ' )
o o d t c t 6 t c t o o c D o o o a D a t o c 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 r 0 r o ) o ) 0 r o o ) o ) o ) o 0 r 0 ) o ) 0 r 0 r o 0 r o o o o o g r o
.i ci 6i 6i ci ci ci ci ci ci ci ci ci ci ci ci oi si ci Gi ci ci ni 6i ai Gi 6i ni ni Gi .i oi ^i ci 6i ni ni 6i ci ci ci ai si ni 6i Ai ai si ni 6i ni Gi ai.i 6i ci ci oi oi oi ai 6i ci Ai ^i 6i

N N N N N t s F N F F N N t s N t s F N t s N F N t s t s F F F F F t s t s F F F F t s F F t s N t s N t s F t s N N N N t s t s N t s t s N ' \ N N t s t s N F t s I \ N F F
e ! n q . ! c ! c ! c ! n o l c ! c ! c l c ! c ! c ! c ! o ! c ! c ! c J c ! c , | . ! c ! c , t c ! q c ! c ! c ! q o l q c ! c ! q c ! n c ! c ! c ! c ! c ! q c ! c , , l c ! c ! q o l q o { c ! q q c ! c ! c ! c ! c . l c , , l o i c ! c ! c . | . !

r t r t F i d r i F  d t c t d t d i < . i c . i c i c i a i F i c i F i F i < ' i c i d d c i c t c i c i c i < " i r i < '  F  F  c t c t F i r t r t c i F  d c i d t r t c t d F i d i c i c t d d i d i c i c i c i c i c i c i . i a i c i c i c i r i
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 9( \ S I N ' I N N N N N C T N N N N N N N N N O I O . I C I N N N 6 I N N N N N N N N N N N N N N N N N N N N N N N N N A N N N G I S I C I G I S I S I N C i N h I A I

q q u ? u ? c ? c ? q c ? c ? c ? c ? q u ? q q q q q q q u ? u ? u ? q q c ? q q u ? a r q . q ! q 1 ! . q a a a l l a n . q a a l a l a . q . q a . q . q a a a . q a a a a a a l
! o ! o h r r ) r o 6 1 l ) 0 0 0 6 6 b b o 6 h 6 0 0 r o o o 6 6 0 0 6 6 0 0 0 6 6 6 b b b b 6 6 6 r r r o 6 6 6 6 b b h r o b b r o 6 6 0 0 h ( | 6 6 6 6 l c l( o ( o @ ( o ( D ( 0 @ @ @ o @ ( 0 @ ( o ( o @ ( o @ @ @ @ @ @ @ ( 0 @ @ ( 0 @ @ ( o @ ( 9 ( D @ @ ( o ( o @ ( o ( o ( o @ ( o ( o ( 0 ( 0 @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @

q q c ? u ? ( ? q q c ? c ? c ? c ? c ? c ? c ? c ? q c ? q u ? q q c ? q c ? a q ? q q u ? 9 q q q q q q q q q q q q q q q 9 q q q q 9 q q q q q q q q ! q q q q q q q
N N N N N N N N ' { N N G I C { N C { N N N N N N N N N N N N N N N N N N N N C T N G I G I N N ' I ' I N N G I G I N N N N 6 I N N N N N N N N N N N N N N

N F O O N @ s C ) F O t s o ( . r O 6 @ O F d b N O @ ( ' ) O @ ( ' r O @ N O ? F N d ) @ = O @ F N N O d r € ( ' ) O 9 O d ) @ C ) O C ) N N ( O F b O $ 6 N ( t F b
F O O O O F N O t v o @ t s O O O o F F N ( ' ( t { o O @ N N O O O O F F N N C ) = * o b ( O @ F t s O O O O O O F F C . , l N O O $ * b 6 6 @ @ F F
c o d d q t o t o t o t o i o r o r o t o i o o o o c i d o o c i d c j o o o o o o o c i ; - ; - - - ; ; - ; ; ; ; ; - - ; ; a i G i s i c i G i c i c , , i ^ i . i c i G i ^ i h i G i c . i $ t c t
@ @ @ ( o @ @ o 6 o o o @ o 6 o @ o o d r o o o o d r o r o t o ) o r o ) o 0 ) o o r 0 r o o r o r o r o r o r o r o ) o o ) o ) o o ) o o o o o r o r o o o g ' o , o , o o ) o ) o ) o a a
( r ) ( r ) ( i ) c ) ( r ) o ( . c ) g ) c ) ( . c l ( ' ) ( ' : ( v 1 ( . f ) ( r ) - ) 0 0 F r F ) o . r ) o F ) o d ) F ) o o o o o o ( " ) F r c ) f ) a ) o o o o o o o o o o ( ? ) ( . ) ) o d ) o f ) f ) ( . r ( o o d ) ( r o o

t s @ o o o o O c ) F F F N N ( 9 F ) ( ' t t t t 6 6 @ @ @ N N t s 6 o o o o o o O c ) O - - - F N N c a N ( ' ) C ) ( " ) c ) t t r t 9 6 r O o 6 ( o @ ( O ( o ( o t s t - E E .
6 6 6 O @ O O O g r O r O ) O r O ) O O O O O d T O O O O T 0 T O T O T O T O T O T O O O O T O O O O O O O c ) O O O O O O O O O O O O O O O O O O O O O O O 9 A

F  F  N  N  N  N  N N  N  N  N  N  N  N  N  N  N  N  G I N  N  N  N  G I  O I  N  N  N  N N  N  N  N  S I

F i r i c i  c ic i  r l  r l  c ic i  F i . i< . i  <o  d  c i  c t  r i  d  < ' l  c t  r t  d  F i  d  r i  d  F i  r i  r t  F i  F i  F i  d  F i  d  F  r t  r i  c t r i< . i  c " i  c ia i  d  F i  a i  r t  a ic ia i r t  < ' tF i r i c i  c i  c i  F i  c i  d  c i  c i  d  d  d

q q q q q q q q q q q q q q q q q q E q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q
9 t e $ * Q t r + \ t \ t t f * t t t t * S t t t t { t + { t f r + t r f { r + { < t r t < t r { \ t \ t t t r l t $ $ t { t i $ t t t S t € t 3 3 t $ t t S { t . { t { t

3
o o o a o @ o o o o o o o @ o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o r o o o o o o r o q r o6i 6i 6i 616i6i 6i d 6i 6i i i  {6i{ i ix i  6iK! i i  6i  xi  Ki i i  di  d6i 6l i i  i i  i i  di  61 6i { 6i { ; i  {  {6!{{ { i i {  6i  6i 6i 6i 6i 6i6i 6i 61 61 6ixi xi  xi  6i{6i i i i i  6i  6i n
o o o o o o o o o o o o o o o o o o o o cj ci o o o o o o o o o o o o o o o o o o o o o d o e o o o o o o o o o o ci o o o o o ci ci o o S

6
IL

( t ( t ) ( t ( t C ) ( v ) ( { ) ( v ) d ) \ t {
c! c! a! c! c! a! c! n c! o,l c!
o o o o o o o o o o o

t s  t s  t s  O @  O @ @ @ @ O O ,  C ' l  O ,  O ,  O ) C ,  O ,  O O  O  O  O  O O O  O  O  F  F  N N  N  N  N N N  N  N  N  N  N  r ) C ) ( ) C ) C )
F F N N N N N Sl N N N Sa 6l Cl N N Ca N c-,| Cr N N Ol O{ N C{ N N Ol N N N N N N N N N N

o o o c i o o o o o o o d o o o o o o o c t c t c t c i c i o o e o o c i c i c t c ; c t d d d d o c i o o c i d o o d o c i c i o o o o o

F N N N N N N N N N N N N (r) (') (O (., (O (O (o <' d) (') (r) O (') (o tf t
c! a,{ c! c! c! c! c! c! c! c! c! c! c! c! c! c! c! c! c! c! o! c! c! c! c,l c.l c! c! c! c! c! c! f!
o o o o o o o o o o o o o o o o o o o o o 0 0 0 0 0 0 0 0 0 0 0 0

F F T F T

o o o O O O O O O O e e e - e
6l o! c! q c! .! c! q c! a! c! n q c-{ c!
e o o o o o o o o o o o o o o

N t s t s @ O 6 € @ O @ O T O O O O O O O

o ct ci ci o o o o o o o ci o o o d ct o

s ? q \ o q o ? q . : q q c ? ! u ? q q \ c o ! o l q r r c ! c ? a a u ? q q \ \ e o ? o ? q r : ' : c I c ! c ? a 9 a s ? q q \ \ o q c o ? o l g q g r r n c ! c ? c ? a a a ' a c ? q
O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O F F F F F F N N N N N N N N N N N N N Ol q{c ' @ ' 6 6 @ @ @ @ o @ @ q s g 3 s 3 3 g g g E g E 3 3 g g g g g g g 3 B 3 g 3 3 3 g 3 3 g 3 E 3 g g 3 g E g g g g g g g g g 3 g g g B
(o d) (o c) c) c) c) c) c) c) c) (

o o o o o o, o) o o, o, o o) o o o o, o) 0) o o or o o o, o o o, o
o o o o o, o) o, o) o, o, o o, g) o, o 0, o, g) o o o, o o o o o o o
d rt ri ri ct ri ci ci d d ai ni ai d ai ai Fi ai <.i ai ri ai c.ic.i <"i <.i <.i ci

o o, c) o, o, o o) o, o) o o o o o o o or o, o, o, o, or o) or o, o, o) o, o) o or or o)
o, o, o) o o g, o o o o o o o o or gr gr c, o, o, g, o, o, o o o o) o, o, or o, or o,
c " i dd< . i < . i  d  d  dc ia i a i  c i  a i a iF i c i  r i  F i  c i  F  < " i  d  r t  < " i  r t  n t  F  r i  c ' i  F  r t  < ' i  d

o ) o o r o ) o )
o r o o ) o ) o ,
ct c'i Fi F dt

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
N N N N N N N O I N N N N N G . N 6 T N N N N N N N N N N N N N N N N N N N N N N N N G I N N N N N N N N N N N N N N N N N N N N N N N d N

o l o ! o l o ? d ? o l o ? q o ? o ? o l o ? q o ? o l o l o ? o l o ? c ? o l o l o ? o ? o ? o ? o ? o ? o ? o ? o ? o l q q o ? c o ? o ? q o ? o ? o l o ? o ? o ? o ? q q o ? o l o l o ? o l o t o ? o l o ? q o l o l o l o l o l o : o ? o t
( o ( o ( o ( o ( o ( 0 ( o ( o ( 0 ( o ( o ( o ( o @ @ @ @ @ @ @ ( o ( o ( o ( o ( 0 ( o ( o @ ( o ( o @ @ ( o @ ( o ( o C ) ( o @ ( o @ @ @ ( o ( 0 @ @ @ ( o @ ( 0 @ ( 0 @ ( o ( 0 ( 0 @ @ @ ( 0 @ ( 0 @ @ ( o

t s F F N F N t s F - N N N N t s N t s t s N N t s F N N N F N N N F N N N N N N N N N N N N t s N N N N N N N F ' \ ' \ t s N N N t s N N F N F t s N N N t s
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N 6 I N ' I ' I N N N N N N N N N N N N N N N N N N N
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 9
-  ; ;  F ; ; ; ; ; ; ; ; ; ; ; ; ;  - ;  F ;  -  - ;  -  - ; ;  -  - ;  -  - ;  ; ; ; ; ; ;  - ; ; ; ; ; ; ; ; ; ; ;  - ; ;  - ;  -  - ; ; ; ; ; ; ;

o q e o ? o ? o ? o ? o ? o ? o ? q o ? o ? o l o l o ? o ? o ? o l q o ? o ? o ? o ? o ? o ? 9 g q q c c q g q g c q q g g g 9 q g q q g q 9 g c 9 c c c q q q q r r r r r r r
O O O O O O O O O ( > O o o o o o o o o o O O O O O F e F
6  6  6  6  6  6  -  6  -  6  6  6  6 6 6 6  6 6 6  -  6  6 6 6  6 o o o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o o o  o o o o  o  o  o  o  o o  o  o  o  o  o o  io o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6  6  6  6  6  6 , o ' , o ' , o ' @ -  d  @ ' @ ' 6  o  6  6 ' . d  @  6  6  6  6  @  6  @  6  6 , o  6  , D  6  @ ' c ' , 6  @  @  @ ' @ ' @ ' 6  @ - , o -  @ -  @ ' @ ' @  @  @ ' @ ' . o ' @  6  @ -  @ ' < o ' q i  d  @  

' q i  
d  d  d  d  d  

B
b

cl  a  q u? q \  oq o?q q r  c !  c? a a c?q \  \  oq o? o? gr  c !  c !  c?c? a u? q q \  \  oq oq o? q q ' : . :  c !  c !  a l  c? !  9  c? c?qq\  \  oq c o? o? gg9 r  r  c !  c !  a?c? s
O  O  @  O  @  @  6  € O  O  O  O  O ,  O  O r O  O  O  O O O  O  O  O O O O  O O O  O  O  O  O  O  O  O  O  F  F  F  F  N  N  N  N  N  N  N  N  ( l
t s  F  t s  N  N  t s  N  N  N  N  N  N  N  N  N  N  t s  N  t s  N  F  N  6  6 6 0  6 6  6  6  6  0  0  6  6  6  0  6  @  6  @  6  0  a O  C O  O  O  @  @ 6 6 @ 6 € O  ( o  C O  @  O  @  @  @  @  @  @  @ @  6
( . )  c )  ( '  ( . )  ( r )  ( t )  ( ' ,  o  o  o  o  o  o  o  o o o  o o o c )  o  c )  ( o o c )  c )  ( ' ) ( o  ( r )  ( ' )  ( 4  o  c )  e )  ( '  ( o  ( o  ( q  ( t  o  ( 4  ( 4  f )  o  o  o  o o o o o o o o o  o  o  o o  o  o  o  o  o o  

8

6
O O F N o l 6 @ N O O o F N o = s O F O O O F N o t o ( O t s 6 O o F N o { o O F @ O O F N o s o @ N 6 O O F N o A O O t s @ O O F N o < t
O N  t s  N  N  N  t s  F N  F N  O  O  O  O  6  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O  o  F  F  F  F  F  F N  N  N  N  N N N  N  N  N o  o o o  o
N N N N N N N 6 l N N N N N N N N N N N N N A I N N N N N N N N N O O O O O o O c ) O ( 9 O O O O O O O O O O O O O O O ( ' c , O O ( ' ( ' ( ' ( ' O ( '

?$i

n
@

u?
N

o
N

o 3
+ t r 1

" i t
, } o -

;EEg"i
* . E t s  Ig$E e€

S  O -
^ =  o E

E ; E  *
; d E i

o -
- 5 !

H  5 I
i 6 c

ul

a . 9 , -

tE t
F i !

UJ

o  g a

i*gi

!$$E s t
$ €;gi!

EE: iT-$t ;s
o -

SEr l
> 5  ;

E

g$e*!
6

E: ;sq
E  A E E . E
- : O O J

19

!

Eg$gF!
tFF; F!

g'r€ !
l E f s

9 E

E€f
E.5 -

s l
9  6  9 ;
S E  d  E- b € l

I  a i
E P T
= < ;

.t

g E g
E < i
o -

t F !
= <  f ;
(L

o :

IE l
o - E

E $iF!
E R
, >

I
I

I

l
I
I
I
I
I
I
I
I



I
9 \ \ \ 9 I 9 I I I 9 l c ? ? I : : : : ! ! ! 1 I 9 9 9 9 1 . ! a q q c ? c ? u ? q q q q q e \ \ \ \ \ q q q q q q e o ! o ! o r o ? o o o o o o

$$$$$S$$3$SggggggEEEEEgggEgEEEgggEEEEEEgEgEEEBEEBf i  gEBEFEEBEEEEgFSE

o c o q o q o q o g c o q o q o q o g o g o ? o ? o l o ? o ? o ? o ? o ? o ? o l o ? o ? o ? o ? q q q q g c g g c q q g q q g Q Q g o o F F F

s $ $ $ $ s s s s s $ s $ $ $ $ s s s s $ s s s s $ 3 3 8 8 8 8 s 3 3 3 s 8 8 8 s s s s s s B s B s s B $ 3 $ g $ g g g s s s B s g

E A E E E E A A A E E E E E q A E E E E 6 6 E 6 E E E 5 6 6 5 5 6 6 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 $ S $ S $ $ $ $ S $ $ S S S E
d 6 i G i G i o i c i c i 6 i c i c , i c , i o i 6 i c i c i . i d o i $ i G i c i c i c i 6 i c . i " i " i " i a i a i n n n - a i a i n n n ; : I n . i ; l ; i n ; i . i . i ; i ; i ; , l G l a i ; , 1 ; , l " i " i . i " i n : n : ; i ; i ; i ; l

t s t s o € @ o 6 o o o o Q o o O O O o F F F F ! f N 9 ! ! ! N N N N C ) ( ' ) . o g ) c ) ( ' , ( ' ) T { { { r r r r o 6 ( ) n o n n b 6 ( g @ @ @ @ @ ( o @ @ N F
S O O O O C = O = O C C  F F F F

i i i i i i i = i ; = i i ; E E i ! ! ; ; r i i r i i - ; - - - ; i ; ! i ! i - r J r " j ; ; ; ; ; ; - - - - - ; - ; - - - - - - - ;< ) o o o o o o o o o o l6 . 6 . 6 . o 6 6 6 6 6 6 6 8 . 4 8 . 8 . 8 - 8 - 8 - 8 - 8 - 8 - 8 _ 8 _ 8 - 8 - 8 - 8 - t - 8 - 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 t 8 8 8 8 8 8 8 8 8 8 8 8 9 8 b b 8
d  d  d  d  d  d  d  d  d  < o ' q t ' q i  d  d  d  d  d  d  d  @ ' < o -  < o ' d  d  6  6  6  6  @ ' < o ' @ -  t o -  6  6 ^ d  , 6  @ ' . r ' , o ' < o ' ;  ;  ; ; - ; - ; - ; ' 6 ; ' 6 ' 6 ' E  ;  ;  6 ; o  ; - ; - ; ' ; ' 6 ' ; ' ; ; ;

a a c ? c ? q q q \ \ \ o q 0 q c o l o l o ? g g g r i l c ! q c ! q c ? c ? a ? c ? a a l q a a Q q ( o @ ( o ( o r \ N N F € o o o € o o g | o ) o r o o o o o F F F F F

$$HSHSHSHHHHHHHSggggg$HHggggSS$S$HgHggHHHf i  $ f i  EH$$Sg$E$SgF$HS$$$$$$$

9 l l 9 9 9 o l e o ? 9 9 : : : ! l ! ! c ! q c ? c ? 9 a s t o o r o r o @ @ @ t s N \ \ o q o q q o o o o o o , e e e o F F F i F N N N a t o ! c ? c ? a ? c ? c ? a a aN N N N N N N N N (') (', O O q) q) c) d ('t d ('t cj ct a a a a a O A O O a A q, A q, A q) (', cj cj cj cj d * r r r + + + !' .a !' i !'o o o o o o o r c r o r o o (o .' n, .' c' n n' ni n' 6 ii 3 H H H H H H H H H H H H H s{ H H H H H H H H H si si H H H H H H H E s e e E s s s s s s E d $ S H $ H $ S S S

c r c ) c ) c ) ( " r d ) o o o o ( o o { ' o q ) ( ' r o F r c ) c ) o ( ' ) Q o o q ) o o o c ) ( Y ) ( Y ) c ) a ) ! ? ! ? ! ? q ? ( 1 ) ( ! ) o o ( ' ) ( 4 c ) c ) o o o o o o c ) c ) c ) c ) d ) c ) c ) a ) c ) o o o o o
o , o o o o o o r o r o r o o o o o o o o t o r o r o r o t o o o o a t o o t i t o t o t a t i t 6 t a t i n d o S i t t t i t i t i t i t i i o t o t o t a t 6 6 o , 0 i 6 i n 6 0 i i t i t i t i r t i t i t i t i t i t
6 i G i  c i 6 i c i G i  6 i  . i  c i n i  o i a i  c i c i  6 i 6 i c i 6 i c i s i s i 6 i  6 i c i G i  c i  G i c n c i o i s i o i c . i c . i c . i c , i ; i c i c , i a l  o i n n n n n o ; ; i  

" i  
; , :  ; , :  ; , :  ; , :  ; , :  ; , :  ; i  ; i . i ; i . i " i  . l  ; , 1  ; i  ; l  

" :

t t l l t l \ \ \ \ \ I I I \ t \ \ \ \ \ \ \ t t \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \G l G l c l a l 6 l N N N N s l c l 6 l N 6 l c r N N o t G t 6 t 6 r N N N N N N N N N a t N N N N N N 6 i G i N c i 6 i 6 i 6 i N N N N N N N N N N N n i N 6 i N a i n i n i c i n i s i c i

a oogo o gr  q,  q)  a i  r t  d  a a a o r? a? F d r t  c ' t  a  o a o a a a qra o q)  o o o ( "  c t  r t  F i  a i  r i  d  ( . i  r i  ( " i  ( ' i  a i  d  c i  c i  c i  ( ' )  ( . )  ( ' i  a i r i€ iddr i . i ;c i ;  d iR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R S i R H H R R R R R R R R R R R S : s i H R F i F i R R i i i i i F i F i R i

I
I
t

@ @ @ @ @ @ @ ( o ( 0 ( o @ ( o @ @
N N N N N N N N N N N N N N
c; ct d ci ci ci ci o o ci ci ci ct ci

@ @ @ @ (' (0 (l' (' C) (l' @ @ @ @ @ @ @ @ @ (0 (l) (0 (l' (o (!) (o
N  N N  N  N N  N  N N N N A I N ( I N N N N N N N N N N N N
ct ct ct ci o o o o o o o ct ct ct o o ci ci ci ci ci ci ci ci ci ci

@ @ @ @ @ @ ( 0 ( 0 ( o ( I ) ( l ) @
q c,{ q c! cl c! c! c! o! c! a! c!
o o o o o o o o o o o o

{ { { { n { { n { n N i { n { { f r  f r  8 f r  8 8 8 8 { 8 R & R E R R R R R R R R R R
o o o o o o o o o o o o o o o o o ci ci ci ct o ct ci o o o o o ci ci ct ct ci ci ci ct ct ci ci

{ N N { { N X X X F & X i N N R R R R R R R R R R R R R R R R R R & R R R R & R
o o o o ci ci ct ci ci ci ci ci ct ci ct ci o o o ct ct ct ct ci ci ci ci o d d d d d d d d <i ci d ii

! o  i 9  ( o  @  @  @  @  @  @ @  @  @ @  @  ( o < o @ ( D  F  N  N  F  N  N  t s  N
@ o (o (o (o @ @ @ @ @ @ @ @ @ @ (o @ (0 (0 @ (o <) @ @ @ o
N N F F F F F F f\ ts ts N N N'\ ts F F ?S I\ N F F F N F

ci ci ct o o o o o o o o o o o o o o ci ci d d d ci d ci ci

(9 90 O (.) 6 N o F !t o o Q Q t (e (o O N t (g ts Or F (') rO @
O o F  F  F e  F N N N N O O O O O * t t s  { t r O e O A
+  + {  +  + + r + + r  ! . r  *  +  s  + + + + +  +  + +  {  i  +
o o o) o) o) o, o, o, o, o o o o o o o o o) o d) o, o d, d, o dt
o o o o (, (o c, (') d) (., (o (o (", (o (t c) c) o c) o o F) (') o o (')

q A q q q q A q q & A A E q A q q q E A A E E E E E E E E E E E B E B E E E E E E E E E E E E E E E g E E E E E E E E E E g E g E E
d c i c i < ' i a i d F i c i d < . i < ' i c t c i c i c i c i d d c i c i c i d a i a i c i d t " i d d d < . i c t c t t r i d r i a i < " ; ; ; ; ; a j ; ; ; ; t ; ; ; ; ; ; l ' ; ; J ; ; ; ; i l ; i i ; ; ;

t s F F N t s N N t s N N F \ \ \ \ F F N N F N F t s N N t s N t s N N t s t s N N F F t s N N N t s t s N N N t s F l \ N N N t s N N F F t s F t s N | \ t s N F N F
c , l c ! c ! c ! c ! c ! c ! q c ! q c ! c ! c J o ! q c ! c ! c ! a ! o { c ! q c ! c ! c ! c ! c ! c ! c ! q q q q c ! c ! e ! c ! q \ \ \ \ \ " t \ i l c t n c t h i c t c t c t a l c t c l i ! \ c t \ \ \ h ! \ c ! G t

E E 3 s E s 3 3 3 I I € F F g F $ . - S -8 _8 S 3 3 3 3 3 E E E E E q p p p p p pt s N N t s t s N N t s F F F N N N N N F F N N N F F F F F F F F F F F F F

o o o ct cj ct ci o o o o ct cj ct ct d o o o o o o o o o o o o o o o o cj ct o ci o d o o

q E E d E E s E s e P R R R S g g $ S S $ B B E E E E S p R B g E B S E E E E B
SHHHH$EHgH$$$S$EHggH$HHgHEgHHH$g$EgggsHs

€ €  €  @  @  q |  g ,  O t  O ,  o  o  o  o  O  O  O  o  F  F  F  N N  N  N  N  N N  ( ' r o f r c r ( o ( O c / r ( t ! t
e a e e 9 9 e e Q Q Q i
N N N N N N N N N N N C! C! C! C! N N N N N N N N N N N N N N N N N N N N N N N GI N
c t  r t  a t  F  F i  r i  r t  c t  d t  r i  r t  r t  r t  d  d  a i  r i  d  d  a i  a i  r t a i d c i  d c . i < . i < . i  c i r t a i a i r i  c t c i c i c t ; ;

I
= t t * t r t $ t  r o r D o o o o o h o @ ( l | ( o @ @ @ @ @ @

c! o! c! q q q c! q q c! c! q q q q q c! c! q q c! 6t c{ N N N
o o ai ai () (r) d d (.i (.i (.i ri (fi ct d Fi ai ai Fi .i d ri d st ("i ('i

N N N N C I N C I N G I N N N N N N N N  N  N  N  N N  N N N  N
a a o o o o o o o o o o o o o o o o o o o o o o o o
+ + s + + + + + + + . +  $ + +  + + +  +  +  +  + + +  +  +  +

3 -
o o o o o o o o o o o o o o o o o o o g ) o ) o o o o o  . :  I
o!c! c! c!c!c!c! c! q q q c! c! o! q o! c! ry c! c! Gr N N N N N I
o o o ci o o ci o ct ct ct ct ci ci ci o o o o ct ci ct o ct ct o g I

f r

q s s q s $ $ s q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q
$ + + + + + + + t t * \i ri t ti $ r tt :t rt t * s s s s s s I = = s = = s s s s i r

0 0 s, qr g! 9) o o o o o q! g! gl g! 9, o, c, o, o o o o o) o) o) o, o, o, o o o o o o o, o, o, o g,
1 1 1 1 1 I ll 11 1 a 1 I 1 ! ! c! c! q c! a! c! c! c! q q q q q c! q c! c! a! e! c! cy q q c.t c!
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o ci ci o d d

t
I
I

II I I T : ! : ' : I I I I I ! : i T : ' : I I I T I I I I : ' : I : : I I I I I I ! : I I ' : : I I I I I I I I I I ' : ' : O J q q C t C t q q C ! A ! C ! A ! C t C t C ! C !

8 . 8 . 8 . 8 . 8 . 8 . t 8 . 8 _ 8 _ 8 _ 8 . 8 . 8 _ 8 8 8 . 8 8 8 8 8 8 8 8 8 8 r r 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
d d d d d d d d d d d d d d d d d d d d d d d d d d d @ < t d < o < o @ - t o - d d 6 6 ' 6 ' d d d d , o - , o ' @ ' 6 ' , o - 6 6 6 6 6 6 6 6 6 ^ < ' ^ 6 ^ , o ' ; ' ; ' 6 ' 6 . 6 ' 6

A a a c ? v ? 9 q q \ \ \ o q o q 0 q o l o l o l C q q l r l q r ! q q a ? C c l c ? a n A a A r J r ) @ o ( o ( o @ r \ r \ F F o @ o o o o r o r o r o o r o o o o o - - - -

ssHs$$s$$$$$H$H$$$$$$ggggE$sg$gggg$$H$HH$$$g$$$$ggggg$ss$$$sBtss$$H

o ? o ? o ? o ? o ? o ? o ? o ? q q q q o t o l o r o 0 ) o ) 0 r c ) o r o o r g r o r o o g ) o o ) o r o ) o ) o r c r o r o o g r o ) o o r o o r o r o o ) o o c r o o r 0 r o g r o o t o 0 r o o r o r o o 6 D ( ' ,
( o ( o @ @ @ d < i < i ( o @ ( 9 a t c t @ q t @ @ @ @ @ a t c t c t G i c j d c i ( ( t ( o @ ( o ( o ( o c t d c t 6 d q j q j , ; 6 d . d d d 6 6 6 6 6 d d d d d 6 , j d , j 6 6 6 ; ; ;

N t s N N N N t s F F N t s t s N F F t s F N N N N N N N t s t s
CI OI OI o| d N N N (\ C{ (\| N N N N N N N N N N N N N N N
c  q  c  c  q  q  q  c  I  q  c  c  q  q  q  q  c  c  q  q c c c c c t < t

F N t s
N N N
o o o

N t s N N N  N N  F  F  N  N  I s  F  F  F N  N N  t s  t s  N I \  N  N  N  N  t s  N  t s  N  t s  t s  F  N  F  N  t sq q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q

: : : 1 i ! a a a a a : 1 f  ! n a a a a a 9 : l a n n a a a a a a a a l n a n a a a a a a a a a a r r a n a a a a g a a a a a a a a
0 b o o o b 6 b 6 0 0 l( b 6 6 6 6 6 ' d d 6 6 6 E E E E E E E E E E E E S S S S E E E E E E S E E E S E E E E E E E E E E E S E S S E S S E E E E E E E E E E

9 q q 9 q 9 q q q e c 9 9 . - e q q q q q q q q q q q q q g q q q q q q g g q q q q q q q q q q q q q q q q q q q q q g q q q q q g ! q q
N N N N N c { N N N N N N N N ( \ N N N N N N N N N N N N N N N N N N N N N N G i o i s i a i ^ i n i n i N N N N N N N G I N c t N N N N N o t N N N a N N

I
I

o
F

;
I

3
8
o
F(9

c er
*5r

oq
N

o

oi

ts
g

o
o-
@

=
N
o

tso
N

d

N
o

Ot
c!
o

o?
N

ts
N

;

N

!
0
@

q
N

" i$

;€u€=i
* . E b  sgiE pe

O  q -

o E - 9 9
E p  E  I
* b E h
;  

E -

g  E ;
Y  q c

a 6 (

uJ

€  6 -
i D o l

E g !
uJ

;*gi
S t B t - e

!51:$i
€ E+.gi i* ! 6 4 e 3

. 9 _ V  - -

EEEsi
o ^=s-i

sge-]
6
E g l E e

EEEBJ

EgFgf!
$gF s FT
tE$ I

! o
- a a

€t i
E  P J
E 6

EE 3E-  4 5 5

E o Q
E E H
_ = < :

r
L

=
o

a
F=

G r C

= E g
E < 3
o -
q 6 g
= <  f ;
o _ !

a C

! ! i

E SEAi
= L

H E
f >

@ F O O O e N o * e @ \ !q q I E q q) ! 'o o t- o o Q r q\| !!| t l4 Q E !9 Q o - N o r O o N O o O F N O r o O F O O o eo o o o $ n + + + + + t 3 t n o 6 ' i ! t o n t 6 k r t r o o o o l p @ o @ @ @ o t s t s N t s t s F F F t s F o @ @ @ a @ @ a @ € o o $ E E E t b t t S S
o o o o o o o o o e e o o o o o a t c t c t c t a t o o o 6 o 6 o o o o - o o o b r o b b b i t i t i t i e 6 o o o o g o 6 6 c t i t i t o o o n t i t 6 6 6 + +

q
Ur
s
5g

(D
=
a=
5
o
q
c
5
ao
o=
q-

P('
c
R
ul()
a

fi
fis
od

a
a
F



q q q q I I I r I r r F : ' : c t c t c t c t c t n c t c t c t c ? c ? C C c ? c ? a c ? c ? c ? c ? f a a a a A a a a a a Y ( | v ? c ? c ? q q ( l s ? q q q u ? u ? c ? q q q q q q q q

E h i B * B b s s s s s k E s g B E g g g g g g g g E B E B B s g g g E E g B B B B B B g E B E S s S g B E E s s s s s E E B B s s s s s

( o ( o t s N F t s F N F N N t s t s t s t s 6 6 O ( o ( 6 6 r O l o l o c O 6 6 6 O O O O ) O T O T o ) O T O T O O O O O O T O ) C r o ) o ) O O O 9 q 9 9 9 9 O 9 9 q q e e e a e

N N N N N N N N c c c i I N N N N N N G t N N N N N N N N N N d N N N q . ! q q q q c ! c ! 0 1 q c ! q q c ! c ! c ! c ! o { c ! c ! c ! c ! s .
c ' c j ; c j d c j a j r j F j c ' F j € j c j c j c j c j r j d d F j F j r j c j f ' d r ' f ' f i f ' c j c j c j c ' F j g j r ' F j r j a j f , a j c j o o d a j { i o ( o ( o c ) d ) ( ' ( ' ( a ( o C ) c ) c ) o ( ' ( o ( ' o o

8 8 s s s 8 8 8 8 s s 8 8 s 8 s S 8 s 8 s 8 8 8 s s s s 8 8 8 8 s 8 8 s s 8 s q s q q q q q q q q q q q q q q q q q q q q q q q q q+ + ; - - f ,  J + f ,  + ; = + + + + + ; ; - - + - + ; - + + - ; a + - - - ; i i * + + * + + + + + + + + t t + + + + + t { + + + $ + $ +
E

R & & R R S f f & & & & & & f f R & & f i R R R & & R R q & R & R & s & R R R R e q q q q q q q { q { q q { { { q q { q { l I l I l I I I  r
o o ci ci o o o o o o o o o o ci o o o o o o o o o o o o o ct ct cj o o ci o o o o ct o o o o o o o o o o o o o o o o o o o o o o o o o o o 

p
.L

*
F

F

FFFFFFFFFFFFppppppppppFFppFpFppppFpppFFppppppgggEgggEgEggPgggggggg
; ; ; ; ; ; ; ; ; ; q j ; o o o o o o o o c j o o c j o o o o o c t o o o o o o o o c i c t c i c t c j c j c i o o o c t o o c i o c i o o c t o o o o o o o c i c i

o N ( ) o @ @ o F ( . r r + @ N o o N o t ' @ t s @ o r N r o q ) F q ' c | = c r { ) $ ! g | : ' ! ! | q r o F N c ) t 6 @ N r o o r 9 r ! t q ) : q 9 a 9 F € o o o E N o ( : D t l o
6 i d i 6 6 6 6 F N a i i F i \ F 6 i r t d d 6 a o 6 6 s r o t o i 6 6 6 , 6 6 o c t - d 6 b 6 6 - - i ; ; a F F F ; N N S i N N N N N N c ! c ! c ? c l c ? c l c ? c ? c ? C

Egddf gggHH$sHgaga$ggsHH$SHHHHHHHHHHHHHHHHHHgHHHHHHHHHggHHHHHHHHHHH

q q a q q q q q q q q q q q q E a a q q a q a q q q a a q E q E a E q q q q a q a q q q q q q q q q q q q q q q q q q q q q q q q q
a i c i c i c t s t d ( ' i c t d d r i d r t r t d ( . i r t c t F i F i d r r c i a i F i c t d d c i a i a i c ) ( ' ) a i a r ( ) d a i r i o o ( . ) ( 9 ( . r o o o o o o c ) c ) o o o o o c ) o o o o o ( e o

N t s F t s N F F F t s F F F N N N t s N N t s N t s F t s t s t s t s N F t s t s t s F * \ N N h N N N N N N N N N N N N N N N N N N N N E N i N N \ N N \
c! c! ct c! c! c! c! q c! q c! .t c! c! c! c! q c! c! c! c,l c! c! c! o! c! c! o{ .! o! c! c! sl ( .

T F F N N N a N q a N N N N N N N N N N N q N N N N N N N N N N N N N N N d a c 2 a A d ? a c ) c r c ) ( o ( o ( Y ) c ) ( ) ( . ) c ) c r d ) c ) C ! Q d ! c ) c 2 c ? c ? c ? c ? c 2
; ; ; ; i , j ; J . . j ; J ; c j ; j ; ; i  U c j ; c j r i a j a ; c j J ; ; ; i ' j i . j i i i ' j d d " i d d . i d d d a a a d s ? a ( - " , < c . ? a a ! ? e s j e c , d q , < r a ( ' , : a Q a a c ? 9u U i . 5 i 5 i . ' i , i , i , ' i ' ' i ' ' i , ' i ' ' i , i i ' 5 i . ' i , 5 i ' ' i ' i i ' i i ' ' i ' ' i , ' i ' ' i ' ' i ' ' i ' ' i ' ' i ' ' i 4 i , i i 4 i ' ' i . ' i . ' i . 5 . ' 5 i . 5 i ' i ' ' i ' i . ' o 6 c ' . D o o c ' C . , o d d

$ s $ s s s $ $ s s s $ $ $ $ $ s $ $ $ s q s s $ $ $ s q q q q s q q q q q q s q q q q q s q q s q q q q q s s s q s q q q s q q $ l
c . i 6 i s i  c i c i c i c i o i  o , i  o i  s i a i c i G i n i n i . i G i  n i s i  n i ^ i n i . i c i 6 i s i  s i s i  s i G i . i c i s i n i s i c i  o i o i N G T N 6 I N N N N N 6 I G I N N N N N N N N o I G I N N N N N N N

F t \ F F t \ r \ F . t s N t s 6 o o 6 o G o ( o ( o o o c o . o c o o , o ) o ) o o o , o , o o o g g P S g g R R R R R R R E R R R R E R f E R R & E E F \ F I F { E
. :  -  T :  I  :  :  I  I  I  I  I  ! :  ! :  I  ! : ' :  -  T :  I  I  I  T  I  I  I  I  I  I  I  ! :  ! : ' :

F q F F  F F E T T F F F

5 . 5 . E b s b B B . B B - B . B - E E b . 8 - E - E E B - E - 4 4 a 4 4 8 . 8 . 8 8 . 8 . 4 a 8 8 s 8 8 8 . 8 . 8 . 8 - 8 . 8 - 8 - 8 - 8 - 8 - 8 - 8 . 8 . 8 . 8 - 8 . 8 . q . 9 8 F " ^ 8 . F . F F . F . F . ^ 8 . F ,
@ @ ( g @ @ @ @ @ @ @ @ @ ( o @ ( D @ @ < o r o < c r l p @ @ ( o ( o @ ( g ( g ( o @ @ ( g < o d c o < o ( r ) ( ! ) d d d c i d d d ( o d q i d d d d ( o d @ @ @ @ @ @ @ ( o ( D ( r @ @ @

' : c t c t o , t c ! c t c t c ? c ? c ? a ? c ? c ? c ? a a a a a = a s ? c ? c ? c ? u ? u ? q c ? q g q q q q ! q ! q q q \ \ \ l \ \ \ \ \ \ o q c c c c o q c c " g l l ? ? ? ? ? ? ?

$$$$$sssssH$$$$$$$sssHHHsH$s$s$$$$Hs$$*s$$$$H$ES$$$$$*$$$$$$$$*s$s$

a a u ? u ? u ? c ? q ? c ? q q q q q q q \ \ \ \ \ t \ \ ! q o q c c c c q q o r o ? q o ? q o ? o ? o ? ? 9 9 9 9 9 c C 9 9 9 9 : : : : : r : : : : I t l ! ! t ! ! l

HSHHHHHHHHHHHSHSS$SSS$$H$H$HHHHHHSSSSHHHHHHHHHHHHHgHgHHHHHHHHHHHHH

\  \  \  \  \  \  \  \  \  \  \  \  \ \ \  \  \  \  \  \  \ \ \ \  \ \ \  \  \ \  \  \  \  \  \  \  \  \  \  \  \  \  \  \  \  \  \  \  \  \  \ \  \  \  \ l  \ ' :  I  I  \  I  |  |  \ l
s i s i n i c N N N N N N N N N N N N a N N N 6 I N N N N . . 6 I N N N N N N N N N N N N N . I N N N N N N O { N N N N N N N 6 I G I O I N N N N d N N N

* *gesssssssssssssssssss€SESSSSSSHqRHHHFRHHRRFHHRFHHHHHFFHFRHHFHHFHHN  N  N  N  d  N  N  N  N  N  N  N  N  N  N  C I  N  C I ' I  N  C t  O I  N ' I  N  N  N  N  N  N  N  N  N  (

q q e q q q q q q q q q q ! q q q q q q q q q ! q q q q q q q q q q q q q g g q q q g : e 9 9 9 9 q e q q q q e 9 e 9 e e 9 9 9 9 9 9 9 9
n i c i N c I N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N C I N N N N N N N N N N N N N N N N N N N N N N N N N N

q q c ! c ! c ! c t c t o , l c t c t q c t a t c t n o , t c t n q c t c t c ! c ! o r c l c ! c t q c ! c t c t c ! c ! c t c ! c ! c ! c t c t c ! q q c ! o { c ! c ! c ! c ! c ! c ! q c ! c ! o ! c ! c ! q c ! q c ! q c ! c ! c ! c ! c !
F F T T T F F F

E 8.8.B.B.E e-B.E B.E E B.B.E-B-B.B.B B B.8s.e.8.8 8.8-8.8.8.8" 8.8.8" 8.8.8. a 8. a_8.=8. _8._8.q _8. _8. =8_qq.8.=8_Eq=8_=8.=8._t 9I F" F" F" F" F
q i d d ( o @ @ @ @ @ @ ( o @ ( o @ @ ( o ( o @ ( , ( o ( o ( l t @ @ ( o @ @ ( o @ @ @ o @ @ @ @ @ @ @ ( o ( 0 @ @ @ @ @ @ @ @ @ @ @ @ @ @ ( O @ @ ( o @ @ @ @ @ @ @

r c t c t c t c t c ! c ! c l c ? c ? c d ? c ? d ? a = a a = a a u ? u ? u ? c ? a u ? c ? c ? u ? q q q q q q q g ( q \ \ \ \ \ \ \ \ \ \ o q o q 9 9 T 9 9 e C 1 ? ? ? ? 9 9 C

$$$s$$$$$$$$s$$s$$s$s$ss$$$$$HH*$$$$s$$$$$$s$$$$$$$$$s$* * *$$$sH$$$

E \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \E \ \ \ \ \ \ FN \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \EqT !T { ! !TT ITTTT
c i d o c i o o o c t o o o o o o o o o o c t c i o o o d c t o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

F{ \E \ \ \ \ \ \ \ \ \ \ \ \ i \ \ \ \R \ \ \ \ \ \ \ \ i \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ q !T !EETTTTTTTT !
c t c i c i o o c i c t d c i c t c t o o o o o o o o o o o o o o c i d c t c i o o o o o o o o o c t c t o o o o o o o o o o o o o o o o o o o o o o o o o o o

o l o ? o ? o ? o l o l o l o l o l o l o ? o ? o l o ? o ? q o ? o ? q q o ? o ? o ? o ? q o l o ? o l o ? o ? o ? o ? o ? o ? q q o ? o ? o ? e 9 9 9 9 ? C q 9 9 9 9 9 9 9 ? 9 C q 9 9 9 ? ? ? 9 9
d d d o @ @ @ @ o o t o a i @ @ @ ( ! | @ ( 3 | @ ( ! | @ . t @ @ @ @ @ @ @ @ @ ( t @ @ ( D @ ( o ( o ( 0 @ @ @ @ @ @ @ ( 0 ( 0 @ @ @ @ @ @ @ ( 0 @ ( t @ @ @ @ @ @ @ @

F
Nq

t s N N F N N t s
N N N G I G I G I N
q 9 q c c g q

t s N
N Ng q

t s t s N t s N t s N t s t s t s t s t s F F t s N F
N N N N N N N N N N N N N N N ( I N
o o o o o o o o o o o o o o o o o

N N N F F t s t s N N N N N t s N N t s N N t s t s N F t s F t s t s N N t s t s N N F t s F t s t s t s t s
i\ N N N N N N N N N .I N 6I N N N GI s{ N sI N N C{ N N N N (! (I N q N C! C! N q{ C! CI CJ
o ct 6 ct o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
: : : - - - ; ; ; ; ; ; - ; ; - J - - ; - ; - ; - - - - - - - - ; - ; ; - - -

a a a a a e a a a a a a a l l a a g a . q . q . q a a a . q . q a a a a a a a a a a a . q a a l l l l a a a . q a . q a = 1 1 ' c ' c ' c a f l l l l l f :
E E E E E E 3 E E E E 3 3 3 3 E E 3 E E E E E 3 3 3 3 E E E E E 3 E 3 3 3 3 3 3 E E E E E E 3 3 E E E E E E 3 3 E E E E E E 3 3 3 3 3

o o o o o o o o c ) c ) d ) ( f ) o ( ' ) o d ) ( o ( t o o o d ) . o o ( , o ( ! ) ( ! ) c ) o o o o o ( o o c ) o o o . 2 o o o o o o o o o o o o o a o o c ) ( o ( ' ( t r ) c ) o o o
i i i t i t o t i t i t i t d i t i t i t i t 6 i t a t i t o t i t a t o i o o t o t o t o t o t o t o t o r o o o o o 5 d a i a t i t i t a t o t o r i t o o o o o t o r o r o o o o o d r o r o o o o l o ? o ? o ? o ? o ?
; : ; i ; i i i i i ; i " i " : . i " : " i " i ; i ; i ; i ; i ; i I i l - ; i c , i n " : ; : c i ; i ; : ; l c . l - - - n n n " i " i . i c i . i 6 i G i s i c i c - i c i 6 i G i G i s i s i c i c i c i . i 6 i . i . i c i c i c i c i G i c i c i

gE igS$5$$$$$ !$$$5$$$s$ t$$35$$$3$$33$5$$$€$U$$g5qg$egF  gO * o l D t s O O O F N o {
o o O O g e O F
q = q g v s 9 v q g 9 !

I

I

I
I
t

I
I

I

I
I

I
I
I



q q q q q e q q q q \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \

8 E s E E E E 3 3 3 3 3 3 E E B E 3 3 8 3 3 E 3 8 3 E E 3 3 g 3

o  o 6  c o ( o @ c o c o c o o @ o o  o  6  @  @  c o  o  o  o 6  o  o  o  o  o  c o  €  o €
! a I a ! !| ! c! l| q q c! c! c! c! q c! c! c! n q q c! a! c! c! c! c! n c! q
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

F F  F T I  I  I i N O { N N N N N N N N N N N N Nol c! c! q q q c! c! 6l c! c! ol c! c! q q q c! o! c! c! c! c! c! c! q c! q q c! .!

8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
d d d d ( d d d d d d d d d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  @ -

o? q o? o? o! o! C g C q q C C C g g g g C C g g q r r r r r i.: t:

$$$$$$HHHHHHgHHHHHgHSHgHHHHSSgH

!o € o @ o o @ @ co o co o aD @ o o @ o (o co (o (o € € @ o @ € @ ro @N N ( ( N N d a N d  N N  N  N  N  N  N  N  N  N  N  N  N  N  c i  N  N  c i  c i  c i  c i
ci ci ci o o o o c, ci ci ci ci ct ci ci ci d ct ct ct ct ct ct ct o o o o o o o

q c! q c! q q q c! c! c? c? c? a a c? a c2 (o (.) c) (') o o c) o a) (', r \r { r

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

q h q q q q E r q q q t q q q q \ E E E E q E E q q q q E E €
HHHHHHHHHHHHHHHHHHHHHHHHHHSHHHH

O O O O O O O O O e e e
( I  I !  S {  S {  ! !  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N  N N N N N  N N  N  N  N  N
1 

c! cl c.l q q q (-\ o! c! c! c! c! c! c! c! c! st q q c! c! q c! q c! q o! q q ct
o g) c) g) (r) (Y) (o (o o (') o g) c, (e o (.) (.) (' (o (' (t (', c, f) f, f) (.J (?) (., (', (')

(') a) (') c) d) (o (v) c) c) (9 c, (', (t (') c) c) c) c) c) f) s) (.) o cD (t c) (o (t (o (Y) c) c)

3 3 S S S 8 3 3 3 3 3 3 9 9 9 9 3 3 3 3 3 3 3 S $ g g $ S 3 3 S

q{ q! Cr g Clt Oa C! il Cl Ct (t N (9 (' (') (Y) o c) c) (') (', C) c) (O (") C.) o o o o o o
o o o o o o o, o, o, o) o) g, o o o o) o) o) c, o o, o, o, ct) o o o o a a 6 6
ci ci ci ci ni oi ci oi oi c.i ci ci c,,i ci ci ci si ai ci ci ci ci c,i ci ci ci ci ci 6i 6i oi ci

E E E E E E E E E E E E E E s E E E E R R R R R R R R R R R R
t s t s N N t s F t s N N t s t s F F t s F F N E F t s F t s h F t s N t s N t s F t s

o o o ci d d d ci o o o o ct o d o d ct ci ci o o d ct ct d ct d ci ci ci

q, o 0 q, o o or o, o, o 0r o o ot o o) o, cl) o o o o, o C'r o o) 0t o o) o, o,
1 |! I t! A I c! c! c! q n c! c! c! c! c! c! c! c,t c! c! c! c! c! c! c! c! c! c! q q
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

q q q q q q q q q q 8 q 8 q E q 8 8 q 8 8 q q 8 8 q q 8 E 8 8
N N N N N N N N  N  N  N N N N N N N N N N N N N N N N N N N N O i

F  F  F  N  F  F  N  N  N  F  N  F  F F F T N N N F I s N  N  I s  I \  N  N  N N  N N
c! c! c,! c1 q q c! o! c! c! c! q ol .! c! c! c! c! c! c! c! c! q q q q q 6! o! q n

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
N  6 I  N  N  N  N  N  N  N  N  N  N  N N 6 I N S T N N N N N  N ' I  C I N  N  N  N  N N

8 8 8 8 8 8 8 8 8 8 8 8 e e 9 e 3 8 8 8 e S e e 8 8 8 8 8 8 8
N  N  N  N N  N  N  N  N  N  N  N  N  N  N  N  6 T  N  N  N  N  6 I O I N N  A N  N  N  N N

. q  a  a  a a  a  a  a  a . q . q  a  a . q  - q  a  a  a  a  a  a  a  a  ! . c  1  1  a  a  a a
E E E E E E E E E E E S S E E E E E E E E E E S S S S E E E E

q q  q q q  q q ? q q  q  9 q q  q q q  q q q q q  q q q q q q q q q q
N N N N N N 6.I CI N N N N N N N N CI N 6I N A N N N N N N N N OI Gt

c! c! q r! q c! c! a! c! c! q q c! c! c! o! c! c! c! c! c! q q q q q q c! c! o! c!

8. A A 8. 8. A 8. a A 8. 8- 8. 8. 8. 8. 8. 8. 8. 8. 8. 8. 8. 8- 8. 8- 8- 8- 8- 8. 8. 8.
@ @ @ @ @ o (o (o (o @ @ @ @ @ @ (0 (l| (o (o (o @ @ @ @ @ @ (o (o (o (o @

o

o
@
o
ED
o
.L

$
o

9
?
fl
8
o
6

q q s s E s s s s s s q q q q q q q q q q q q q q q q q q q q
. a  *  +  + + +  +  +  {  { . {  {  *  r  g  s  +  * . r  r  s  + s * s r r r $ r r

E' E' q) o) o o o o o, o) o, o o, o) g, g, o)
o o o gr o o c, o, o, o o o o o o o o
ri d tn <o r.r cl cl rl c, r, c.i €i <,t d o 6 6

o d) o, o o g, o, o g) o cr dt o o)
o o o o o o o o r o r d ) o o o o
c t a i d d < ' i < . i c t d < o a t c . t c ' : < ' l < ' l

o? o? o? c o? ol o! ol o? o? o? o? c o? o? o? ol o? o? o? o? o? o? o? o? ol o? o? ol ol o?(o Cl (o @ @ @ @ @ (' @ (o (o {D @ (o @ (o (o (o (o (o (o (o (o (0 (o @ @ (o @ @

F  N  t s  F I \  F  N  N t s  t s  N  N  F  N  N  N  F T . . N F N N N N N t sq q q q q q q q q q q q q q q q q q q q q q q q q qN N F F t s
N N N N N
o o o o o

ol o? q o? o? ot o? q q q q q q q q q c I e g q q g c r r r r r r I

$$$$HS*HHHggSgHHHgHggggHHHHHHHH

E€i

N
o

N

g)
N
A

ool
N

ts
N

-

d
o
sl

:
6

q
N

N

8_
@

o a
: E l

" i i

; €u €=I
*  5 b  $gEE PE

E; t i
; b E t
t  E -

o -
; E t
i x c
I  A a

q 6 q

uj

; . 9 a
r i i i q

i  a a
d  g s

ut

€* gi
5 r  S E  - e

!5!:Fj

F5;gf!
F o

e#iHI
o -

=s-$
gi e'!
;
c l l .  E t
_ 4 , :  o  l
a = o o !

I  s*6, i" i
(9

Espef!
gEl s gt
ssi !

e E

E€I
E  9 J
= o

xE=EE
E E E ' E-  E , € :

9 c
6 6
3 E  e  g
E - U  g  t
6 =  i

o

,

=
6 a

3 E
E <

_ 5 g f
= (  io-

i t t
F g =

F 5ts!
Eu
E >

R E S R : P R X P R E E S S S E T b E E I 6 S S S E E b E E S
! + r n ? i + ? * * * a r r * ? ? + v a r + - - r Q - + - - o



I
I
I
I
I
I
I
I
t
I
I
I
I
t
I
I
I
I

Attachment 6 - Post-Mining Water Balance and Geochemical Models

3. CHEMICAL BALANCE MODEL

3.L Chemical Balance Model Approach

The geochemical model uses the water balance predicted by the flow model to distribute chemical mass to
and from the various system components. The model tracks the flux and total mass in the pit pond, the
shallow aquifer, and the deep aquifer. The means by which chemical mass moves between these three
"compartments" is described below:

o $hallow Aquifer and Fractures. Chemical mass may enter the shallow aquifer and fractures via
precipitation infiltration on the aquifer recharge area and by outflow from the pit to groundwater. Chemical
mass may exit the shallow aquifer and fractures by vertical leakage to the deep aquifer and by groundwater
flow to the pit.

r pit Pond. Chemical mass may enter the pit from influent surface water runoff, pit wall runoff, and
shallow aquifer and fracture groundwater inflow. Evaporation removes water from the pit pond, but not
chemical mass (therefore the pond has the ability to evapoconcentrate). Chemical mass may exit the pit by
vertical leakage through the pit floor to the deep aquifer and outflow to shallow groundwater.

o peep Aquifer. Chemical mass enters the deep aquifer via vertical leakage from the shallow (Burro
Canyon) aquifer, from flow in vertical fractures, and from the pit pond. Chemical mass exits the deep
aquifer by horizontal or vertical flow out of the aquifer area.

The flow model tracked the volume of flow from each component in acre-feet. For computational
convenience, the volume of water (acre-feet) output from the flow model is converted to a mass of water
(tons) in the chemical model, using the standard conversions of 43,560 cubic feet per acre-foot,62.4
pounds of water per cubic foot, and 2,000 pounds per ton. In this manner, both the water and chemical are
tracked as masses in the chemical balance model.

The chemical mass balance computation for the shallow aquifer proceeds as follows:

1. The total precipitation infiltration (calculated by the flow model) is partitioned into fracture
flow and "intact Burro Canyon" aquifer flow.

2. The chemical mass input to the shallow aquifer through fractures is calculated by multiplying
the water mass in fracture flow times the fracture water concentration.

3. The chemical mass input to the shallow aquifer through "intact rock" is calculated by
multiplying the water mass infiltrating through the "intact rock" times the Burro Canyon water
concentration.

4. The chemical mass output from the shallow aquifer to the pit is calculated by multiplying the
amount of water flowing from the aquifer to the pit (calculated by the flow model) times the
interim average concentration for the shallow aquifer (intact Burro Canyon aquifer and
fractues). If the flow moves from the pit to the aquifer (as it typically does in early time) the
chemical mass "output" from the shallow aquifer and fractures to the pit is a negative value,
and is calculated by multiplying the amount of water flowing from the pit to the aquifer times
the interim pit pond concentration.

5. The chemical mass output from the shallow aquifer to the deep aquifer is calculated by
multiplying the amount of water flowing from the shallow aquifer and fractures to the deep
aquifer (calculated by the flow model) times the average concentration in the shallow aquifer
and fractures at the start of the timestep.

30
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The resulting chemical mass in the shallow aquifer is calculated as the sum of the initial mass,
plus the input from fracture flow, plus the input from flow in the intact rock, minus (or plus)
the output (or input) to the pit, minus the output to the deep aquifer.

The concentration in the shallow aquifer and fractures is calculated as the total chemical mass
(determined in Step 6 above) divided by the total water in the shallow aquifer and fractures
(determined by the flow model) at the end of the timestep. The concentration and mass at the
end of the timestep are used as initial conditions at the start of the subsequent timestep.

The chemical mass balance computation for the pit pond proceeds as follows:

1. The chemical mass input to the pit from surface runoff is calculated by multiplying the water
mass in surface runoff (calculated from the flow model) times the surface water runoff
concentration.

2. The chemical mass input to the pit from pit wall runoff is calculated by multiplying the water
mass in pit wall runoff (calculated from the flow model) times the pit wall runoff
concentration.

3. The chemical mass input to the pit from the shallow aquifer is calculated by multiplying the
amount of water flowing from the aquifer to the pit (calculated by the flow model) times the
interim shallow aquifer concentration. If the flow moves from the pit to the aquifer (as it
tlpically does in early time) the chemical mass "input" from the shallow aquifer to the pit is a
negative value, and is calculated by multiplying the amount of water flowing from the pit to the
aquifer times the interim pit pond concentration. This calculation is the same as in Step 4
(above) for the shallow aquifer geochemical balance.

4. The chemical mass output from the pit to the deep aquifer is calculated by multiplying the
amount of water leaking from the pit pond to the deep aquifer (calculated by the flow model)
times the pit pond concentration at the start of the timestep. In late time, this is the only
mechanism by which chemical mass exits the pit pond.

5. The resulting chemical mass in the pit is calculated as the sum of the initial mass, plus the input
from surface runoff, plus the input from pit wall runoff, plus (or minus) the input (or output)
from the shallow aquifer, minus the output to the deep aquifer.

6. The resulting concentration in the pit is calculated as the total chemical mass (determined in
Step 5 above) divided by the total water in the pit (determined by the flow model) at the end of
the timestep. The concentration and mass at the end of the timestep are used as initial
conditions at the start of the subsequent timestep.

The chemical mass balance computation for the deep aquifer proceeds as follows:

1. The chemical mass input to the deep aquifer from the shallow aquifer is calculated by
multiplying the amount of water flowing from the shallow aquifer to the deep aquifer
(calculated by the flow model) times the shallow aquifer concentration at the start of the
timestep. (This is identical to Step 5 in the shallow aquifer mass balance described above.)

2. The chemical mass input to the deep aquifer from the pit pond is calculated by multiplying the
amount of water flowing from the pit to the deep aquifer (calculated by the flow model) times
the pit pond concentration at the start of the timestep. (This is identical to Step 4 in the pit
pond mass balance described above.)

4124F.080331 WhetstoneAssociahs It
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The interim total chemical mass in the deep aquifer is calculated as the sum of the initial mass
plus the input from fracture water leakage, plus Burro Canyon aquifer leakage, plus the input
from leakage from the pit.

The interim total water in the deep aquifer is calculated as the sum of the initial water mass in
the deep aquifer (Section 3.2.7, below) plus the input from fracture water leakage, shallow
(Burro Canyon) aquifer leakage, plus the input from leakage from the pit.

The interim concentration in the deep aquifer is determined as the chemical mass divided by
the total water.

The horizontal or vertical water outflow from the deep aquifer is calculated as the sum of the
fracture flow to the deep aquifer, plus leakage from the shallow (Burro Canyon) aquifer, plus
the leakage from the pit. In this manner, the total water in the deep aquifer is the same at the
beginning and end of every timestep (contrary to the shallow aquifer and pit, which fill over
time).

The chemical mass outflow from the deep aquifer is calculated as the total outflow (calculated
in Step 6) times the interim concentration (calculated in Step 5).

The final chemical mass is calculated as the sum of the initial mass, plus the input from
shallow ("intact" Burro Canyon) aquifer leakage, plus the input from fractures, plus the input
from leakage from the pit, minus horizontal or vertical mass outflow.

The final amount of water in the deep aquifer is equal to the initial water, plus leakage from the
shallow aquifer, plus leakage from the pit, minus horizontal or vertical outflow. Since N-
aquifer outflow is equal to shallow aquifer leakage, plus fracture leakage, plus pit leakage, the
total water in the deep aquifer is the same at the beginning and end of every timestep.

The resulting concentration in the deep aquifer is calculated as the total chemical mass
(determined in Step 8) divided by the total water in the aquifer (determined in Step 9) at the
end of the timestep.

The concentration and mass at the end of the timestep are used as initial conditions at the start of the
subsequent timestep.

3.2 Chemical Balance fnput

The primary input parameters used in the chemical balance model that were not covered in the discussion
of the flow balance model are the chemical concentrations of the following waters:

Groundwater in the "intact" Burro Canyon aquifer,

Groundwater in fracture flow,

Runoff from surface soils,

Runoff from pit walls, and

Groundwater in the deep system (N-aquifer).

The modeling was performed using total dissolved solids (TDS), as in the I 996 and 1998 evaluations
(ABC, 1996c; ABC 1998a). TDS is generally representative of the behavior of conservative species (i.e.,
elements which do not attentrate along the groundwater flow path). Elements that are known to precipitate
along a groundwater flow path (iron, for example) were not modeled. Trace metals, including selenium
and zinc, were discussed modeled previously and presented in a detailed a technical memorandum
submitted to BLM (Wyman, 1998b, 1998d, 1998c).
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The input concentrations used in the chemical balance model are sufirmarized in Table 19. The sources of
the input data are described in the following sections.

Table 19. Summary of Input to Chemical Balance Model

33

SENTINEL
PIT

CENTENNIAL GTO
PIT PIT

Component Chemistry

....-Cgl.!ito"nl-i .. TDS

Concentration in Fracture Flow: 448 448-G#ntdiiil 
i" pii w;ii n"ilfr M;'d;j ;-------i40 747

Concentration in Surface Water Runoff: 150
Concentration in N-aquifer: 683

Flow in fractures: 8s% 85%

2039-- 
44:s
342

l l0
683

150
t273

Deep Aquifer Conditions
62.7 253.8 205.6

0.05 0.05 0.05

Geochemical Constraints
TDS Limit in pit: 3000 3000 3000

NOTE: Concentrations in mg/L.

3.2.1 Burro Canyon Aquifer Quality
Water quality in the Burro Canyon aquifer was calculated as the average of 52 sa:rrples collected from 1994
through 1997. Although numerous additional samples have been collected from 1998 to 2005, the input to
the 2005 model was not changed because (1) the new data are not significantly different and (2) the new
model is more directly comparable to the previous model.

Notably, the calcium and g)psum concentrations in about 30% of the 52 samples indicate that the water in
the Burro Canyon aquifer is at or near the solubility limit for glpsum precipitation.

Table 20. Average Water Quality from Burro Canyon Aquifer Wells, Input to Chemical
Balance Model

Burro Canyon Average WQ
Result #Samples #Detect

TDS (me/L) 2039 52 52
Sulfate (me/L) 1038 52 52

3.2.2 Fracture Water Quality
The water quality in fractures is based on a November 1997 sample from well PW97-2, which is shown in
TabIe2l. A water quality sample collected from PW-2 in June 2004 had a TDS of 550 mg/L and sulfate
of 190 mg/L.

4124F.080331 WhetstoneAssociabs I
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Table 21. Water Quality from Fractures, Input to Chemical Balance Model

Fracture WQ

Result # Samples
TDS (me/L) 448 1
Sulfate (mg/L) 115 I

3.2.3 Surface Water Runoff Quality
The chemical quality of surface water runoff is based on measured water quality from runoff to a stock
pond in Liule Valley. Because the contribution of surface water runoff to the pits is very small, relative to
the contribution from pit wall runoff and groundwater inflow, the model is relatively insensitive to the
concentration specified for surface water runoff. The values used in the model are shown in the following
table. For constituents which were not detected, a value of one half the detection limit was used.

Table 22. Water Quality from Surface Runoff, lnput to Chemical Balance Model

Surface Runoff WQ
Result # Samples

TDS (me/L) 150 I
Sulfate (mg/L) <5 I

3.2.4 Pit Wall Runoff Quality
The pit wall runoff concentrations were calculated based on the percentage of each rock type exposed in the
final pit wall, and the expected TDS or sulfate load provided by each rock type, as described in detail in the
1998 Annual Update Report (ABC, 1998a). The area of each rock tlpe exposed was determined from
maps showing the rock units which will be exposed in the final pits. The TDS and sulfate loads were
determined through an evaluation of leach tests (modified meteoric water mobility tests MWMT/GWMT]
and synthetic precipitation leaching procedures [SPLP]) performed on rocks from the site. This evaluation
is given in detail in the previous modeling report (ABC, 1998a).

For the expanded Centennial pit, the concentrations of dissolved solids in pit wall runoff were calculated
based on updated engineering drawings showing the expected rock tlpes exposed in the final pit walls
(Figure 15) along with previous meteoric water mobility (MWMT) and synthetic precipitation leaching
procedure (SPLP) test results, using the method described below.

Pit wall runoff concentrations are a function of the amount of runoff and the tlpe rock exposed in the final
pit wall. To determine the average runoff concentration, it is necessary to deterrnine the percentage of each
rock tlpe exposed in the final pit wall and the expected TDS load provided by each rock type. The
chemical load provided by each rock tlpe is summed to determine the total chemical load, as described in
the following equation:

where: Total runoff concentration for a given pit
Summation of all rock tlpes (i), from L to n
total number of rock types exposed in the final pit wall
Concentration in solution running off from a specific rock type (i)
Area of the pit wall, in acres, occupied by a specific rock type (i)

c,=Zi=,[t,. t.]

Cr:
s -
L i -

n -
C -
A r :
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Ar: Total area of the final pit wall, in acres

The area of the Centennial pit wall occupied by each rock tlpe is shown in Table 23. The area of the pit
walls and relative percentages are calculated for a dry pit, before a pond develops. The percentages of
exposed rock types in the pit walls would actually change, as the pit pond covers some of the rocks exposed
in the floor and lower levels of the pit.

Table 23. Areas of Rock Types to be Exposed in the Ecpanded Centennial Pit Wall

Rock Type Original Centennial
Pit (acres)

Expanded Centennial
Pit (acres) Ratio

0.22 1 .86 84s%
Km 0.26 8 . t 7 3r43%

Kd 2.13 5.77 271%
Kd 2 . 1 4.42 211o /o

Kd r0.37 28.17 272%
Kbc 10.22 20.07 196%
Kbc 55.9 79.83 r43%

Jm 4.64 3.09 67%
Je 0.99 r .99 20r%
Jn 1 . 1 5 t .52 r33%

TRK 1.03 t .28 r24%
TRw 2.88 3.29 I t4%
TRc 2.87 3.42 r19%
Pc 3.42 2.28 67%

TOTAL 98 165.2 r69%

Assuming that MWMT/GWMT and SPLP leach tests adequately reproduce leaching behavior of short-
duration runoff events, the concentration in runoff from each rock tpe (C;) can be estimated using leach
test results. These tests are typically performed using water:rock ratios which typically range from 1:1 to
as much as 20:1. The leach test analytical results must be scaled to match the expected field conditions, as
a function of the water:rock ratio. This concept is described in the following equation:

-  (w:r) ,
Q .  -  L i x  r'  '  

\w.r) r

Concentration in solution running off from a specific rock type (i)
Leachate concentration of rock type (i), from MWMT/GWMT or SPLP tests
Mass of water used in the leach test
Mass of rock used in the leach test
Water:rock ratio used in the laboratory leach test
Water:rock ratio predicted for the field

The calculated pit wall runoff rate of 0.74 inches/year (ABC, 1998) and thickness of reacting rock (ABC,
1998) result in a water:rock ratio of 3.5:1. MWMT, GWMT, and SPLP tests that are performed using
water:rock ratios of 1:1, 1:1, and 20:1, respectively, are scaled to 3.5:l to represent the expected
concentrations in pit wall runoff.

The area-weighted pit wall runoff concentration for the expanded Centennial Pit (Table 24) is 50% higher
than the concentration used in the original model, largely due to greater exposure of Mancos Shale (Km), a
large contributor to TDS.

35

where: C- -

L i :
w :
r :
(w:r)1:
(w:r)1:
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Table 24. Pit Wall Runoff Concentration for Original and Expanded Centennial Pit

I
I
I
I

Runoff concentrations were calculated for both the 4.9o/o and l0o/o runoff.
different rock units exposed in the final excavation, the estimated pit
different for each pit (Table 25).

Because each pit will contain
wall runoff concentrations are

Table 25. Water Quality from Pit Wall Runoff, lnput to Chemical Balance Model

Sentinel Pit Wall Runoff Centennial Pit Wall Runoff GTO Pit Wall Runoff
4.9% r0% 4.9% r0% 4.9% r0%

TDS (mell,) r40 67 r87 9 l 342 168
Sulfate (ms,lL\ 58 28 71 35 143 70

A sample of pit wall runoff collected at the Sentinel Pit in October, 2006 was similar but had lower
dissolved solids (60 mgll) than the pit wall runoff chemistry calculated using MWMT results from drill
samples. The results were 43% of the TDS concentrations calculated for the Sentinel Pit based on 4.9o/o
runoff, and 90o/o of the TDS concentrations based on 10% runoff. Although the sample from the Sentinel
Pit would not be representative of runoff from the GTO Pit, the results indicate that the pit wall runoff
concentrations used in the model may be high, and therefore the model may conservatively overestimate
the chemical impacts to groundwater.

4124F.080331 WhetstoneAssociahs I
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Figure 15. Map of Rock Types to be Exposed in the Expanded Centennial PitWall

j.2.5 N-Aquifer l(ater Quality
The water quality in the N-aquifer is very similar in wells MW96-7B, MW97-9, MW97-11, and MW97-12.
The starting water quality in the N-aquifer was calculated as the arithmetic average of 17 samples collected
from these four wells (Table 26). The descriptive statistics prepared for the 17 individual samples and for
the 4 well averages, as shown in Table 27. Note that the mean TDS from 17 samples (683 mg/L) is nearly
identical to the mean of the 4 well means (68a mg/L). For modeling purposes, each sample is equally-
weighted and the l7-sample mean (683 mg/L TDS, I59 mglL sulfate) was used as the starting N-aquifer
concentrations below the Sentinel and Centerurial Pits.
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Table 27. Descripfive Sfafistics, lncluding Mean and Standard Deviation, for N-aquifer
Sulfate and IDS Analytical Resulfs, FxcludingWell MW97-13

STATISTIC: SULFATE
17 Samples

SULFATE
4lVell

Averages

TDS
17 Samples

TDS
4 Well

Averages
Mean
Standard Enor
Median
Mode
Standard Deviation
Sample Variance
Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count
95o/o Confidence Level

1s8.9
18 .6
135
l l 5
76.7
5884
13.53
3.54
328
115
443

2701
17

39.4

155.5
2r .8
t43

43.5
1896
-0.28
1.05
93
I2l
214
622
4

69.3

683.1
33.9
648
816

139.9
19585
2.04
1 .15
564
496
1060
tI612

l7
72.0

677.7
I  1 .8
687.7

23.7
561
3 .71
-1 .91
50.6
642
693

27 IT
4

37.7

Monitoring well MW97-13 has a different chemical signature, is located down-valley, and is apparently on
the same major fault block as the GTO pit. Therefore, it is appropriate to use the water quality in MW97-
13 in the evaluation of impact to N-aquifer water qudity at the GTO pit. The average water quality for the
N-aquifer at the GTO Pit was calculated as the average of four samples from monitoring well MW97-13.
The concentrations used inthe model are given in Table 26.

For consistency, the 2005 - 2007 updated model uses the same starting TDS concentrations in the N-aquifer
that were used in the 1998 model. The mean TDS of 683 mglL and a standard deviation of 140 are
comparable to the more recent data. Based on 86 samples collected from N-aquifer wells MW97-7B,
\/I\tr197-9, MW97-11,MW97-I2, and MW97-13 from February 1998 to October 2005, the mean TDS in the
N-aquifer is 629 mg/L with a standard deviation of 209.

3.2.6 Solubility Constraints

The current geochemical model imFoses a ceiling of 3,000 mg/L on TDS, which is consistent with previous
modeling (ABC, 1996c; ABC, 1998a), based on the saturation levels inferred from water quality
measurements from the Burro Canyon aquifer, in which the pit ponds will develop. The 3,000 mg/L
represents the point at which gypsum would begin to precipitate from the pit ponds, in a calcium-sulfate or
calcium-sulfate-bicarbonate system. The solubility constraints were evaluated and a sensitivity analysis

Table 26. Average Water Quality in N-aquifer, lnputto Chemical Balance Model

Well ID: MW9G78 MW97-9 MW97-11MW 97-12MW 97-13AVERAGE for analvsis
No. of Samples: t 4 3 f, 4 4l7
Analyte

TDS (mgil)
Sulfate (me/L)

Units

mg/L
me/L

Average

642.4
214.2

Average

693
1.63

Average

689
r24

Average

712
rzt.4

Average

t272.s
473.2s

N-aquifer w/o
MW97-13

MW97-13

683
159

t273
473
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Attachment 6 - Post-Mining Water Balance and Geochemical Models

using a 5,000 mg/L TDS limit in the pits was submitted in a 1998 technical memorandum to BLM
(Wyman, 1998a).

3.2.7 N-Aquifer Yolume

The volume of water in the N-aquifer is used in the chemical balance model, in determining the final
aquifer concentrations. The geometry (volume) of the N-aquifer was not used in the flow model, because
that model simply routed water out of the shallow aquifer and pit as leakage. The chemical model hacks
the mass of water and chemical out of the shallow aquifer and pit, but goes one step further and calculates
the concentration in the receiving aquifer (N-aquifer) over time. The concentration is determined by
dividing the chemical mass at a given time by the aquifer volume at that time.

The initial volume of the deep aquifer is simply the aquifer area times its thickness times its porosity:

where:

V =  A .b .n "
V: Volume of N-aquifer
A= area of N-aquifer
b= thickness of N-aquifer
n": aquifer effective porosity

Area. Tbe area of the deep aquifer at each pit is assumed to be equivalent to the area of the shallow aquifer
which contributes to each pit. This allows for the total leakage from the shallow aquifer to be calculated in
the model, in order to maintain mass balance. This approach will tend to overestimate impacts to the N-
aquifer, because no water which might mix with the N-aquifer from the sides is considered. The areas used
for the N-aquifer at each pit, identical to the areas of the shallow aquifer contribution, are in Table 29
below.

Aquifer Thiclmess. The thickness of the deep aquifer is based on the thickness of the Navajo Formation in
drill holes at the site. In reality, the N-aquifer also includes the Entrada (where saturated), Kayenta, and
Wingate Formations, and is significantly thicker than the modeled aquifer. However, because the Navajo
Formation is generally the most permeable, the model uses only the Navajo Formation to calculate impacts
to the aquifer. This approach is environmentally conservative, and will overestimate impacts to the N-
aquifer as a whole.

The thickness of the Navajo Formation at the Centennial and Sentinel Pits is over 200 feet, based on
drilling at MW96-7, MW97-9, IN{W97-12, and KLVRS. The GTO Pit is located on a separate major fault
block. The thickness of the Navajo Formation at the GTO, based on drilling at MW97-13, is over 280 feet.
At well MW97-11, the Navajo Formation was unsaturated and the N-aquifer occurred in the Kayenta and
Wingate forrrations, which have a combined total thickness of over 287 feet (Table 28).

Table 28. Depth to N-aquifer Formations in Lisbon Valley Drill Holes

WELL: MW96-7B MW97-9 MW97-11MW97-12 MW97-13 KLVR5

Entrada Sandstone (Je) 810-985 772-935 t75-790 640-855 960-tt57 1 I  10-1 180
Navajo Sandstone (Jn) 985-1 195+935-1073 (?) 790-823855-1040+ll57-1440+ I  180-1510+

Kaventa Formation (Jk) not drilled 1073-1090+823-900 not drilled not drilled not drilled
Wingate Sandstone (Trw) not drilled not drilled 900-1 I l0+ not drilled not drilled not drilled

Aquifer Porosity. The effective porosity of the N-aquifer is assumedtobe 5%o.

Using the aquifer area, thickness, and porosity determined for each pit, the volume of water in the N-
aquifer below each pit was calculated. These values are given in Table 29.
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Table 29. Area of N-aquifer used in Modeling Calculations

PIT NAME: SENTINEL CENTEI\TNIAL GTO
Area of N-aquifer (acres 62.1 253.8 205.6
Thickness of N-aquifer (feet 200 200 300
Effective Aqlifgr"Poro;ity *__ 5% 5% 5%
Receivine Aquifer Volume bcre-ft 62r 2.538 3,084

3.3 Chemical Balance Results

3.3.1 Sentinel Pit Chemical Balance Results

The chemical balance model for the Sentinel Pit indicates that TDS in the shallow pit pond will increase
slowly over time. knmediately 4fts1 mining, the water quality in the pit will be better than that in the
shallow aquifer and in fractures, because the pit will capture relatively clean water from surface runoff
After 17 years, high-TDS water from the Burro Canyon aquifer will begin to flow to the pit. Evaporation
from the pit pond surface will begin to concentrate water in the pond, and the TDS will gradually increase
until it reaches quasi-steady-state mass flux conditions, which are limited by geochemical equilibria of
sulfate minerals under near-neutral pH conditions. The model predicts that 91 years will pass before the
TDS in the pit pond reaches 3,000 mg/L (compared to 92 years in the previous model). The changes in
TDS concentration in the pit pond over time are shown in Figure 9.

0 50 100 150 200 250 300 350 400 450
TlilE (ysaE)

Figure 9. Predicted fDS Concentration in Sentinel Pit Pool

The shallow aquifer concentration is, at first, improved over the pre-mining concentration. This occurs
because the pit captures relatively clean surface runoff, and recharges the aquifer at a rate that exceeds the
net recharge (infiltration minus leakage) from precipitation. Over time, the flow of water reverses, from
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the aquifer to the pit, and the aquifer stabilizes at its pre-mining background concentration. Because
groundwater will flow from the aquifer to the pit after this time, the Sentinel Pit will have no impact on
groundwater chemistry in the shallow aquifer.

Immediafsly afts1 mining, and for the fust 71 years, the water qualrty in the N-aquifer improves sligbtly
because the pit captures relatively good quality surface runoff water. This water recharges the shallow
aquifer and leaks downward to the N-aquifer, and the total concentration is better than what is currently
being delivered to the deep system. As evapoconcentration of the pit pond occurs over time, the quality of
water delivered to the N-aquifer decreases. The model predicts that the TDS concentration in the N-aquifer
below the Sentinel Pit will increase to 720 mgL, from a starting concentration of 683 mg/L (Figure 10).
This represents a 5%o increase in TDS over pre-mining conditions'. For comparison, the previous model
predicted a final concentration of 732 mgL n the N-aquifer below the Sentinel Pit. These chemical
efianges are very slight, and are within the measured variability in N-aquifer wells at the site.

BA( EAN + 1SD

B' ,EAN

BAI KGROUNO EAN - 1SD

0 100 200 300 400 500 600 700 800 900 1000

Figure 10. Predicfed rDs con."niiil##t in N-aquifer betow Sentinel Pit

3.3.2 Centennial Pit Chemical Balance Results

The chemical balance model for the expanded Centennial Pit is similar to previous modeling. The results
indicate that the TDS in the shallow pit pond will increase slowly over time. Tmmediately after mining, 1fus
water quality in the pit will be better than that in the shallow aquifer and in fractures, because the pit will
captwe relatively clean water from surface runoff. After 42 years, high-TDS water from the Burro Canyon
aquifer will begin to flow to the pit (vs. 29 years in the original model). Evaporation from the pit pond
surface will begin to concentrate water in the pond, and the TDS will gradually increase until it reaches

3 For consistency, the model results are compared to the mean and standard deviations of TDS concentrations in the N-aquifer used
in the 1998 model, which were based on 17 samples with a mean TDS of 683 mgil" and a standard deviation of 140. The model
also uses the mean concenfration of 683 mg/L as the starting concenbation in the N-aquifer. Based on 86 samples collected
from N-aquifer wells MW97-7B, MW97-9, MW97-ll, MW97-12, and MW97-13 from February 1998 to October 2005, the
mean TDS in the N-aquifer is 629 mglL with a standard deviation of 209.

4 l

I
I
I
t
I
I
I
I
I
t
T
I
I
I
t
I
I

E
cg 000
z
I
F

E 5oo
F
2
U

9 400
o(,

100

4124F.080331 WhetstoncAssoclahs II



Attachment 6 - PosrMining Water Balance and Geochemical Models

quasi-steady-state mass flux conditions, which are limited by geochemical equilibria of sulfate minerals
under near-neutral pH conditions. The model predicts that 163 years will pass before the TDS in the pit
pond reaches 3,000 mgll- (compared to 87 and 90 years in the previous models [ABC, 1998; Whetstone
20061). The changes in TDS concentration in the pit pond over time are shown in Figure 11.

s t @ i $ 2 @ " r . ' L r u f f i & &

@

Figure 11. Predicfed IDS Concentration in Centennial Pit Pool

NEW The shallow aquifer concentration is, at fust, improved over the pre-mining concentration. This
occurs because the pit captures relatively clean surface runoff, and recharges the aquifer at a rate tltat
exceeds the net recharge (inf,rltration minus leakage) from precipitation. Over time, the flow of water
reverses, from the aquifer to the pit, and the aquifer stabilizes at its pre-mining background concentration.
Because groundwater will flow from the aquifer to the pit after this time, the Centennial Pit will have no
impact on groundwater chemistry in the shallow aquifer.

Immediately after mining, and for the first l24a years, the water quality in the N-aquifer is improved
because the pit captures relatively good quality surface runoff water. This water recharges the shallow
aquifer and leaks downward to the N-aquifer, and the total concentration is better than what is currently
being delivered to the deep system. As evapoconcentration of the pit pond occurs over time, the quality of
water delivered to the N-aquifer decreases. The model predicts that the TDS concentration in the N-aquifer
below the Centennial Pit will increase to 724 mgll, from a starting concentration of 683 mgll. (Figure 12).
This represents a 60/o increase in TDS over pre-mining conditions'. For comparison, the previous models
predicted fural concentration sof 717 and 7I8 mglL in the N-aquifer below the Centennial Pit. These
chemical changes are very slight, and are within the measured variability in N-aquifer wells at the site.

o 124 years in expanded pit model, vs. l0l years in the previous model
5 For consistency, the model results are compared to the mean and standard deviations of TDS concentrations in the N-aquifer used

in the 1998 model, which were based on 17 samples with a mean TDS of 683 mg/L and a standard deviation of 140. The model
also uses the mean concenfiation of 683 mg/L as the starting concentration in the N-aquifer. Based on 86 samples collected
from N-aquifer wells MW97-78,MW97-9,MW97-11,MW97-12, and MW97-13 from February 1998 to October 2005, the
mean TDS in the N-aquifer is 629 mgtL with a standard deviation of 209.
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Figure 12. Predicted fDS Concentration in N-aquifer below Centennial Pit

3.3.3 GTO Pit Chemical Balance Results

The chemical balance model for the GTO Pit indicates that TDS in the shallow pit pond will increase
slowly over time. Immediately after mining, the water quality in the pit will be better than that in the
shallow aquifer and in fractures, because the pit will capture relatively clean water from surface runoff.
After 37 years, high'TDS water from the Burro Canyon aquifer will begin to flow to the pit. Evaporation
from the pit pond surface will begin to concentrate water in the pond, and the TDS will gradually increase
until it reaches quasi-steady-state mass flux conditions, which are limited by geochemical equilibria of
sulfate minerals under near-neutral pH conditions. The model predicts that 55 years will pass before the
TDS in the pit pond reaches 3,000 mg/L (compared to 58 years in the previous model). The changes in
TDS concentration in the pit pond over time are shown in Figure 13.
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Figure 13. Predicted fDS Concentration in GTO Pit Pool

As predicted for the other two pits, the shallow aquifer concentration is, at first, improved over the pre-
mining concentration. This occurs because the pit captures relatively clean surface runoff, and recharges
the aquifer at a rate which exceeds the net recharge (infiltration minus leakage) from precipitation. Over
time, the flow of water reverses, from the aquifer to the pit, and the aquifer stabilizes at its pre-mining
background concentration. Because groundwater will flow from the aquifer to the pit after this time, the
GTO Pit will have no impact on groundwater chemistry in the shallow aquifer.

Immediately after mining, and for the first 98 years, the water qualrty in the N-aquifer is improved because
the pit captures relatively good quality surface runoff water. This water recharges the shallow aquifer and
leaks downward to the N-aquifer, and the total concentration is better than what is currently being delivered
to the deep system. As evapoconcentration of the small pit pond occurs over time, the quality of water
delivered to the N-aquifer decreases. The model predicts that the TDS concentration in the N-aquifer
below the GTO Pit will increase to 1,295 mg/L, from a starting concentration of I,273 mg/L (Figure 14).
This represents a 2o/o increase in TDS over pre-mining conditionsu. For comparison, the previous model
predicted a final concentration of 1,305 mglL in the N-aquifer below the GTO Pit. These chemical changes
predicted by the model are very slight, and are within the measured variability in N-aquifer wells at the site.

Chemical balance results for all pits is summarized in Table 30.

6 For consiste,ncy, the model results are compared to the TDS concentration in the N-aquifer used in the 1998 GTO Pit model,
which was based on 4 samples from MW97-13 with amean TDS of 1,273 mglL.
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Figure 14. Predicted TDS Concentration in N-aquifer below GTO Pit

MODEL RESULTS CENTENNIAL PIT GTO PIT
Time to reach chemical
Initial TDS concenffation in Burro Can 2,039
Final TDS concentration in Burro Can

in TDS in Burro
Initial TDS concentration in fractures (

Ii"qlT_o_F_--c_9ps_-e"$_?ti9p_p_fr "?91!y9l$_9_l-)
in TDS in fractures

Initial TDS concentration in
FinalTDSconce_+f__?li-o-"$_i$_lj:?S3_t&r-(-__9_L)"

rl; eiid;-in fDS in N.*;ird--

4. CONCLUSIONS

The potential groundwater effects of the Lisbon Valley Mine were evaluated by constructing water balance
and chemical balance models for each of the pits. The models compute the flow and water quality
conditions in the pits and shallow aquifer, with vertical leakage to the deep aquifer below.

The model simulations start at the end of mining, when the shallow aquifer and pits are dry. When the
dewatering pumps are tumed off at the end of mining, the pits and shallow aquifer will begin to refill. The
flow balance and chemical balance are calculated, to determine (among other things) the final water levels
in the pits and shallow aquifer, and the chemical concentrations in the pit and underlying N-aquifer.

In the early years of refilling, surface water and pit wall runoff to the pits will help to recharge the shallow
aquifer. After that time, the net annual flow will be from the shallow aquifer to the pits. As the pit levels
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Table 30. Summary of Chemical Balance Modeling Resu/fs
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Attachment 6 - Post-Mining Water Balance and Geochemical Models

increase, their evaporative areas increase. Eventually, the pond evaporation and leakage to the deep aquifer
from the pits equals the inflow from runoff and groundwater. This occurs because the recharge to the
shallow aquifer is limited, ffid the evaporative flux is high, relative to the aquifer recharge rate.

The flow balance models predict that the shallow aquifer will never fully refill. The model predicts that the
aquifer and pit pond elevations will stabilize at levels that are 25 to 168 feet lower than the pre-mining
static water levels. Small ponds will form in the floors of the pits, and will take decades to fill. The ponds
will cover 2.5Yo (Sentinel) to 3.8% (GTO) of the planned pit area.

The chemical balance model predicts that the water quality in all three pit ponds will be significantly better
than that in the intact Burro Canyon aquifer (2,039 mglL TDS), at the end of mining and for 43 to lI4
years. Eventually, the combined effects of shallow groundwater flowing to the pits and evaporation
contribute to an increase in TDS concentrations above those in the Burro Canyon aquifer. The water
ponded in the Sentinel, Centennial, and GTO pits will take 91 ,163, and 55 years to reach 3,000 mglL TDS,
respectively, compared to 92, 87, and 58 years predicted by the original modeling. The N-aquifer is
recharged by the "intact" Burro Canyon aquifer, fractures, and the pit ponds. During the first 7l to 121
years after 6fning, the model predicts that the quality of water in the N-aquifer will be better than before
mining, because the pits will capture relatively clean water from runoff and deliver it to both the shallow
and deep aquifers. Eventually evapoconcentrated water from the pit ponds will contribute to an increase in
TDS in the deep aquifer. The predicted TDS increases in the N-aquifer are 60A, 6yo, ard 2Yo for the
Sentinel, Centennial, and GTO pits, respectively, compared to 7%o, 5o/o, and 3Yo predicted by the original
modeling. These changes are significantly less than the 25Yo TDS limit increase allowed by the ground
water quality protection regulations (UAC R3l7-6). The pit ponds will not impact the shallow aquifer,
because groundwater flows from the aquifer to the pit, not the reverse.

Field evidence suggests that trace metals are attenuated through natural processes, and do not appear to
concentrate in solution. Trace metals have been essentially undetected in the three runoff ponds at the site.
The lack of trace metals in the runoff ponds indicates that other chemical processes (such as sorption) may
ultimately control the fate of trace metals in the system. Trace metals which might report to the pit pond,
from sources such as the Burro Canyon aquifer water, for example, are not expected to evapoconcentrate in
a pit pond, but to adsorb onto precipitating solids and suspended particulates (e.g. clays) in the pit pond.
Further, the N-aquifer contains trace metals which are not derived from the present-day recharge from the
overlying aquifer and fracfures, but rather from ancestral sources.

In summary, the shallow (Burro Canyon) aquifer will not be affected in the longtenn, because groundwater
will flow from the aquifer to the pits. None of the predicted changes to the N-aquifer TDS load exceed, or
even approach, the preliminary Ground Water Protection Levels for the N-aquifer. These results are
consistent with the previous modeliog, which concluded that the vertical permeability through the pit floor
and aquifer were very low, and that as a result only very small quantities of dissolved solids could leak
through the pit floor to the underlying aquifer, some 400-600 feet below.
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